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Security is an issue that affects a person’s physical and psychological 
wellbeing. Lack of security affects the way people live their lives 
and stuns their potential growth in life, this lack of security creates 
insecurities. Theft is a reoccurring problem worldwide, that if not 
addressed will persist. Stock theft is one such theft that if not quickly 
dealt with will impact on food security- a basic human right. The costs 
of stock theft in South Africa alone are astronomical to the point that 
the amount of money lost could potentially uplift thousands of lives 
in the country.
The purpose of the thesis is to propose a multi-faceted solution 
that could not only try curb stock theft but also start providing 
psychological security in terms of economic freedom, by affording 
people an opportunity to own cattle as an investment in their futures. 
All this applied to a rural setting in the North West province, where 
stock theft is potentially detrimental to a family’s security.
The proposal is a facility, which will cater to the wellbeing and safety of 
the cows in terms of securing them from theft and ensuring maximum 
productivity from them by keeping them fertile and immune to disease. 
It is found that caring for cattle in the right way ensures maximum 
yields that facilitate in securing owner’s assets. The husbandry includes 
program that facilitates cattle’s physical security and an alternate 
energy component that aids in securing energy and the future.
The project also looks at natural sustainability; ensuring cattle live 
in an environment that is as natural as possible and feature land 
rehabilitation and maintenance as to preserve and optimise the lands 
capacity. The aim is to provide an alternative to the ‘concentration 
camp’ style feed lots animals are subjected to, as it affects the 
animals negatively.
For centuries cattle have been an integral part of people’s lives and 
livelihoods. They have always been a symbol of wealth and status, 
although cattle aren’t as big a part of our lives as before they still play 
a significant role. Essentially securing cattle means securing futures 
in this rural setting.
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“The care, cultivation, and breeding of crops 
and animals. Management and conservation of 
resources”
(Oxford University Press, 2015)
HUSBANDRY - 
13
GLOSSARY
Animal husbandry- “The science of breeding and caring for farm animals” (Oxford University Press, 
2015)
Heifer - “a cow that has not borne a calf, or has borne only one calf.” (Oxford University Press, 
2015)
Cow - “A fully grown female animal of a domesticated breed of ox, kept to produce milk or beef. a 
female domestic bovine animal which has borne more than one calf.” (Oxford University Press, 2015)
Bull - “An uncastrated male bovine animal.” (Oxford University Press, 2015)
Ox - “A castrated bull used as a draught” (Oxford University Press, 2015)
Stud - “a valuable male animal with good qualities, especially a horse or a bull that people breed to 
produce young animals” (Oxford University Press, 2015)
Cattle - “Large ruminant animals with horns and cloven hoofs, domesticated for meat or milk, or as 
beasts of burden; cows and oxen. Bos taurus (including the zebu, B. indicus), family Bovidae” (Oxford 
University Press, 2015)
Livestock - “Farm animals regarded as an asset” (Oxford University Press, 2015)
Bovine - “Relating to or affecting cattle” (Oxford University Press, 2015)
Equine - “Relating to or affecting horses or other members of the horse family” (Oxford University 
Press, 2015)
MLU -  “Mature Livestock Unit  = 1 cow” (Oxford University Press, 2015)
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PREFACE
This thesis was inspired by a quest to find a topic that was beyond 
my body of knowledge, something that would make me see a side 
of life I have never lived or experienced before. 
The idea came about from a casual conversation about the 
challenges people experience with their cattle in Chaneng. There 
has been proposition (through bimonthly meetings) to the cattle 
owners that they bring their cattle together in a communal space 
that would be fenced off and guarded. The proposition presented 
an opportunity for me to better this idea and make it more feasible 
and appealing to owners and prospective owners alike. This thesis 
presented me with an opportunity to learn about informal cattle 
herding in rural South Africa as well as the cattle themselves, while 
giving me an opportunity to design a space that would provide 
security to a very real South African problem like cattle theft. 
Coming from the suburban-city living lifestyle, it’s been an insightful 
experience engaging in the topic and with people from varied 
disciplines; from a microbiology lab technician to a mining geologist. 
It has been a worthwhile and refreshing experience and it has 
brought me to the realisation that it is worth exploring owning cattle 
in the future, in terms of financial investments.
16
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171 Figure 1.1- Kraal fencing, in Chaneng (Author, 2015)
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SECURITY
Security is something that affects people whether 
they are aware of it or not. It influences day to 
day decisions, people’s outlooks on life, their 
behaviour, who they interact with, how they 
interact, it basically rules our lives. Security is a 
major worldwide concern, which affects the stability 
of nations. Security is “the state of being free from 
danger or threat” (Oxford University Press, 2015). 
In this chapter it will be addressed as to how 
security comes about, the two types of security, 
the consequences of lack of security, how to 
address lack of security and the threats and 
dangers security affects. 
Security comes about when something is secure, it 
means threats or danger cannot penetrate, attack, 
break it down and threats or dangers stay away 
from it. Security comes about when threats or 
dangers don’t affect people’s lives. The two types 
of security are physical and psychological: Physical 
security is objective knowledge, knowing that there 
is for example an electrical fence, there is the 
military protecting the borders, and physical things 
such as barriers, thresholds that keep dangers 
and threats at bay. Security of the Psychological: 
is a subjective perception, how we perceive things 
through our senses, and how these physical things 
psychologically affect us and how our thinking and 
our sense of sense changes because of these 
physical entities. The consequences of a lack 
of security physically means things/ objects are 
compromised, go missing, objects are vandalised 
and destroyed and physical elements are not 
longer. Psychologically the consequences are for 
example anxiety and stress; stress has physical 
manifestations on the body which lead to illness 
and disease. Psychologically a lack of security 
compromises a person’s thinking, what they do, 
how they do it. Psychological insecurity diminish 
the quality of people’s lives which can be seen 
in quality of life surveys worldwide – security 
has a big influence on people’s contributions 
to such surveys. It also has knock-on effects 
and influences the way people make decisions. 
Security threats change people’s perceptions of a 
space or place and in turn influences buy-ability 
and investments in an area. High risk results in 
people withdrawing and looking for other place to 
live, work or play. An example of such was the 
bombing, illegal activities and gang violence in the 
Bedfordview area, Johannesburg. It has caused 
property prices to drop, influencing buy-ability and 
investments in the area.
There is the question of how do we address this 
lack of security: physically it is environmentally 
dependant, it’s not a ‘one size fits all’ approach, 
it is very site and location specific and thieve 
specific, the type of thieve will influence the type 
of physical security implemented which can range 
from simple visual thresholds to maximum security, 
high walls, electric fences, double barriers- in 
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essence fortification. How can lack of security be 
psychologically addressed? Psychological calm or 
stresses manifest from the physical but through 
physical security there is psychological stability 
and calm, knowing that one is secure brings about 
psychological security.
Our environments are the key in influencing our 
behaviour and perceptions, these environments can 
be altered to create levels of security.  Security 
in most cases is oriented around people, their 
interactions and their environments. A factor that 
keeps showing up in security research documents, 
is how people’s socio-economic background 
influences environments and the degree of security 
in these environments, basically the degree of this 
security will vary drastically. Security, if not well 
set-up, can be compromised very easily. Security 
is a very broad subject but in this chapter security 
will be looked at in terms of agriculture and how 
lack of security affects the agricultural industry.
This chapter will look at cattle and beef and how 
it is a contributor to people’s protein intakes on a 
daily basis. But the compromised security of cattle 
not only affects protein intakes but is a threat to 
food security.
Food Security
Food security is a type of security in agriculture 
that a lack of security affects. “Food insecurity 
thus exists when food is not available, when 
individuals or households lack the means to 
access it, when it is not available all the time 
and when individuals or households are unable 
to consume it” (UNECA, 2013).This is attributed 
to “underdeveloped agriculture, a lack of 
modernization, poor land structure, chronic poverty 
and a lack of political focus” (UNECA, 2013), due 
to these factors it influences rural-urban migration 
which means there are less people on the farms 
compromising food security therefore compromising 
security. Rural-urban migration is killing the 
agricultural sector.  As a result of a physical 
lack of security, farmers are compromised and 
farmers are attacked and murdered on their farms, 
because of this there are less farmers farming 
and that has had a knock on effect on food 
production meaning there is less food available in 
the country.
Food production in Africa is the lowest worldwide, 
mostly affecting all regions in Africa but to a 
lesser extent northern Africa (UNECA, 2013). 
The reason food production is so low in African 
is because of the vicious cycle of increasing 
food prices; the consumer can no longer afford 
produce, which drives farmers to bankruptcy 
therefore increasing prices (UNECA, 2013). Where 
is the motivation for farmers to continue with 
practices if they constantly operating at a loss? 
Although southern Africa falls in the scope of 
least productive in terms of food production, South 
Africa ranks 8th on the Global (Africa) Hunger 
Index meaning South Africa is not as hungry as 
Zimbabwe, Swaziland etc. (UNECA, 2013). But 
this however does not make the country immune 
to the problems facing Africa as a whole because 
as one country in Africa suffers it has a knock on 
effect on the rest of the continent.
Looking at the number of households that are 
dependent on one or more social grants, the 
numbers stands at 45.5% of South African 
households depending on this money on a month 
to month basis (Brand South Africa, 2014). For 
such households and rural households food 
security is on the decline, since the rise in the 
cost of living out paces that of grant and income 
increases. A lack of food means more households 
are now dependant on social grants, because 
farming is not secure in the sense of guaranteed 
yields and insufficient land. This affects their 
ability to secure food for themselves and that 
has a direct knock-on effect on the type of food 
they eat. Food security is defined as “all people 
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at all times having access to sufficient, safe and 
nutritious food that meets their dietary needs and 
food preferences for an active and healthy life” 
(UNECA, 2013). The little that people receive for 
grants and other sources of income still leave 
them in a state of poverty, the result of this is 
that people buy what is cheaply available at the 
time, which often means people eating the same 
type of food, for example maize meal, this leads 
to poor nutrition.
Food security is impacting heavily on Millennium 
Development Goals (MDG) set out and initiated by 
the United Nations (UN). The achievability of goals 
1 (eradicate extreme poverty and hunger) and goal 
7 (ensure environmental sustainability) are being 
compromised by a lack of food security. 
Goal 1: eradicate extreme poverty and hunger; 
government is trying to supply the secondary 
utilities that support the fight against poverty 
and hunger, such as subsided electricity in 
locations where local municipalities are aware that 
community needs it (according to statistics South 
Africa only 35% of South Africans have access 
to free electricity (Statistics South Africa, 2010)) 
proving free and subsidised housing under the 
Reconstruction and Development Program (RDP) 
and other basic service. There is still however a 
backlog in basic service delivery which can be 
seen with the number of services delivery protests 
nationwide, which in essence means roll-ou is 
not happening fast enough. Contradictory to the 
efforts that government is making to alleviate the 
problem of hunger and poverty, a declining Gross 
Domestic Product (GDP) is affecting the poor the 
most, when the rand weakens to it all time low 
(September 2015) the poor are the worst affected. 
Interventions around food security need to be 
intensified above and beyond what is suggested in 
policy document, for example that of “food parcel, 
soup kitchens and social grants” (Statistics South 
Africa, 2010). It plays on the Chinese proverb 
of “give a man a fish and he will eat for a day, 
teach a man to fish and he will eat for a lifetime,” 
people need to taught skills that will last them and 
also something they in turn can pass on to their 
children or use to develop a business.
Goal 7: ensure environmental sustainability; the 
core of this goal aims for there to be stability in 
biodiversity, as this has an impact on social and 
economic development, this is a major challenge 
in lesser developed countries (Statistics South 
Africa, 2010). In order for goal 1 to start becoming 
achievable the environment needs to be stable 
and always remain a priority. As with most cases 
the environment takes a back seat to problems 
such as the military, healthcare and hunger. 
Approximately 20% of the country’s population is 
dependent on solid fuels (e.g. coal) for heating 
and cooking, which is environmentally unclean way 
of cooking and heating (Statistics South Africa, 
2010). This reliance on fossil fuels adds to the 
already high levels of pollution and acid rain, 
which impacts negatively biodiversity. A lack in 
diversity means that the quality of what is being 
produced is not of the highest quality. Proposed 
strategies to curb the problem and ensure goal 
7’s achievability include; addressing pollution 
and deforestation that results in soil degradation 
(Statistics South Africa, 2010).
What are the realistic solutions to solving 
issues affecting food security issues? The 
African Union (AU) established a programme 
called the Comprehensive Africa Agricultural 
Development Programme (CAADP) in 2003. 
The CAADP suggests the following: “improving 
rural infrastructure and trade-related capacities 
for market access” and “improving agricultural 
research, technology dissemination and adoption” 
(UNECA, 2013, p. 106). These suggestions seem 
far more realistic in terms of sustainability than 
soup kitchens, food parcels. that South African 
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MDG’s seem to suggest. Although the CAADP 
suggestions are more realistic, the problem comes 
in when funding is required to implement research 
facilities and infrastructure; the commercial and 
financial world is more receptive to problem 
solving solutions that have a long term vision 
and sustainably aspect. The difficultly comes 
in when governments try use this money for 
developments but the citizens do not have the 
foresight to acknowledge the long-term benefits 
and seek immediate results.  Hence at some point 
the ‘quick-fix’ solutions of feeding schemes seem 
more viable. Threats to food security include poor 
environmental management practices, poverty and 
unemployment. A major threat specific to food 
security is stock theft stemming from physical 
threats previously mentioned. Stock theft in South 
Africa can be dated back to the 18th century, 
during the conflict between the Xhosa and the 
British (Zwane, 2013). 
Stock Theft
South Africa has the resources to provide for 
itself with 68.6% of the land being suitable for 
grazing. But because of high prices and lack 
of farmers, the shortage of stock leads to the 
country importing red meat to meet its demands 
(Clack, 2013). Prices are driven up by the fact 
that the red meat industry loses R300 million a 
year (Parliamentary Monitoring Group, 2010) and 
the country, it is a loss of R22million from the 
34 000 heads of cattle stolen annually –reported 
cases only (Parliamentary Monitoring Group, 2010). 
Stock theft is an appealing and lucrative crime to 
criminals because unlike with other goods, such 
as appliances, cattle values remain the same 
whether stolen or not.
As recently seen in the crime stats of 2015, 
presented by then police commissioner Riah 
Phiyega on September 2015, there is uproar as 
to the validity and accuracy of the crime statistics 
released. If one researches stock theft in South 
Africa the figures are conflicting and seem rather 
inaccurate, the problem is that the figures are 
distorted and the full extent of stock theft is not 
fully known as not all cases are reported. There 
is lack of research into the problem of stock theft, 
therefore the full and true extent of stock theft is 
not known because not all cases are reported and 
is further exacerbated by the lack of research into 
the problem, so technically we are blind to what is 
actually happening. 
Research is often focused on urban areas and 
rural problems are often neglected as they are 
not seen as a priority, rural problems are seen 
as not impacting on the economy so research 
is neglected or research that is available is not 
published and is seen as ‘irrelevant’. Researchers  
generally  focus on urban areas where people 
are more willing to participate in surveys as they 
know where the information is going; people in 
the rural areas do not trust researchers to keep 
information gathered about them confidential hence 
the lack of participation. The closest researchers 
come to investigating matters related to stock 
theft, is research done relating to wildlife trade 
and poaching- especially rhino poaching (Clack, 
2013). Information pertaining to livestock often 
relayed from farmer to farmer and rarely reaches 
the non-farming community and academia in 
the field, perhaps it is also due to the fact that 
the media has neglected the topic where issues 
of stock theft only reflect in small newspapers. 
Common opinion is that “livestock theft is not 
a priority crime” (Clack, 2013, p. 78). Of all 
cattle stolen in the country annually, only a third 
recovered.  Deputy Minister of Agriculture, Forestry 
and Fisheries, Bheki Cele said “stock theft had 
been prioritised because rural safety concerns 
are just as important and devastating as crime 
in the country’s urban centres” (Clack, 2013, 
p. 78) which suggest government is aware of 
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the magnitude of the problem but lack a viable 
response to a crime that is out of control.
“Stock thefts were cited as non-visibility of police 
in areas of concern, non-branding of livestock, 
revenge raids, buying of stolen livestock by 
communities for ceremonies, poor prosecution 
or conviction and lack of an information 
network” (Parliamentary Monitoring Group, 
2010, p. 2). Compounding the problem is that 
cattle is exchanged for illegal goods e.g. drugs 
and weapons, giving stock theft a whole new 
dimension (Zwane, 2013). Syndicates involved 
in stock theft have escalated from thieving a 
few animals at a time, to taking truck fulls of 
livestock, potentially wiping out a farmer’s “entire 
wealth and [the] livelihood of a household” 
(Parliamentary Monitoring Group, 2010, p. 2). 
Stock theft syndicates are rather elaborate; a 
strategy is to thieve the same number of animals 
and in different cities/ provinces/ countries types 
on the same night. During the night at a halfway 
point these truckloads are swapped. This strategy 
of misdirection then deflects attention to stock 
that does not belong the farmer who lives nearby 
because branding and markings are not theirs.
The problem is not limited to commercial farmers 
but is in fact the worse for subsistence farmers, 
losing almost twice as many animals as the 
commercial farmers (Scholtz & Bester, 2010); this 
could be attributed to the fact that subsistence 
farmer’s security features aren’t as extensive as 
commercial farmers’ measures. If one is to look 
at the numbers, commercial farmers have twice 
as many cattle than subsistence farmers (Scholtz 
& Bester, 2010). Commercial farmer theft in most 
cases is an inside job because getting into the 
farms and by passing security features would most 
likely be known by a labourer. 
The problem farmers face is the corrupt state of 
our policing systems, they are unable to report 
theft because the very police officers who come 
Figure 1.2- Cattle decoy method (Author, 2015)
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to the scene are the same ones involved in the 
theft, reducing confidence levels. Police cases 
involving stock theft also include small animals 
such as chickens. Ventersdorp has the most cases 
on record of stock theft but of that, 80% is poultry 
related (Clack, 2013). One cannot now not start 
comparing facts and figures because poultry cases 
distort the data. The value of a cow far outweighs 
the value of a single chicken, a single cow 
depending on its size ranges between R10-15 000 
while chickens ranges between R35-50 (Clack, 
2013), this skews the perceptions of stock theft. 
Cross border theft
Provinces that border neighbouring countries are 
the most vulnerable to stock theft, for example the 
Eastern Cape, KwaZulu Natal, Limpopo and the 
Free State. Because of their vulnerable proximity 
and the country’s poor border control methods, 
the problem is severe, widespread and violent. 
Many parts of border fences have holes and parts 
of the actual fence have been stolen leaving the 
provinces more vulnerable, what man puts up, 
man can easily take down. People who urgently 
need a better way of life and need to come into a 
country they come in by any means, which means 
creating holes in border fences to pass through, 
without passing through border posts. Fences get 
stolen because people need to secure their own 
property as fencing is expensive and hence there 
are no fences in some parts.
 At the Zimbabwe-South Africa border there is 
a shortage in policing, with only 3 Stock Theft 
Unit police members and vacancies for 13 more 
police officers (Parliamentary Monitoring Group, 
2010). It’s also claimed that the police at the 
Lesotho-South Africa border do a substandard 
job (Parliamentary Monitoring Group, 2010). 
Compounding the problem is that police officers 
are “not familiar with the branding of cattle and 
[can] not differentiate between cattle from South 
Africa and those from Lesotho” (Parliamentary 
Monitoring Group, 2010, p. 2) which makes it 
so much easier for thieves to get away with 
stock theft. Educating the police on the types 
indigenous to the country and those indigenous 
to Lesotho would go a long way in them spotting 
when thing do not look right. Reports suggest that 
the deployment of soldiers to border posts have 
decreased stock theft (Parliamentary Monitoring 
Group, 2010), but deploying the military for civilian 
matters is rather drastic because of their intense 
training in violence and brutality, is this the best 
solution?
 In such dire circumstances one would think that 
farmers could resort to insurance to cover them 
in case of lose, but that is not the case. The 
high risk nature of the business makes insurers 
reluctant insure cattle. It is cheaper in most cases 
to go uninsured unless the farmer is breeding 
studs. Problem solving inevitably needs to be 
brought down to local levels. Provincial Stock 
Theft Forums have been set up if local matters 
need to be escalated to a higher level. What 
some farmers have started doing is organised 
farm watches because in their opinion fences do 
not work and nor do law enforcement officers. It 
is evident that corruption has an effect on food 
security.
 
Unemployment
Unemployment affects not only MDGs but also has 
an impact on stock theft. Unemployed individuals 
get involved in syndicates and start gaining an 
awareness and knowledge of farmers’ habits, 
cattle numbers and measures in place to protect 
animals. Although it’s not apparent when looked 
at on the surface but retrenchments on mines 
have an impact on food security due to the knock 
on effects. Unemployed individuals create more 
unemployed and desperate individuals.
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Stock theft is a crime that is performed relatively 
in the same way no matter where on the continent 
one is, the same thing that happens on South 
African farms. Although farm murders are revenge 
attacks the same method of force is used in 
case where stock cannot be easily stolen. In the 
village of Nsanje, Malawi, 50 heads of cattle are 
stolen every week (Malekano, 2000), the problem, 
according to villagers, is blamed on unemployed 
youths. Many people have been killed, injured 
and farming practices have been abandoned due 
to theft. Their primary means of support has 
been taken away, and theft has been constituted 
as a regional disaster. The relationship between 
the rich (commercial cattle owners) and the poor 
(subsistence farmers) is a tense one, because the 
rich use communal land to graze their cattle which 
angers the poor and results in revenge attacks 
and thefts. Organised thieves come prepared with 
AK-47’s and hold farmers hostage while they load 
up as many cattle as they logistically can manage, 
while owners helplessly look on. Resistance is 
met will injuries and in extreme cases even death. 
An interview conducted with a farmer’s nephew 
revealed that his uncle quit the cattle business, 
citing “he valued his life more than his property” 
(Malekano, 2000, p. 10), a year later the farmer 
died of a heart attack. Victims and the community 
suffer psychologically as thieve terrorise them on 
a daily basis. Cattle stolen from the village are 
taken to Mozambique and sold there. Tracking 
down cattle that has crossed the border then 
becomes a difficult task because the cattle are 
sold to abattoirs. The relevance of this case study 
is that it is an example of what happens in Africa. 
Most theft cases follow the same sequence of the 
theft and explains how farmers leave the practice 
or die because of stress related ailments. 
Government has enforced acts that compel 
branding and markings. Fines are being imposed 
on owners who report stock and it is found 
that they were not marked in the first place. 
Poor farmers who cannot afford markings to be 
customised for them therefore it adds to the 
problem of unreported cases. On paper measures 
have been put in place to prevent theft and 
prosecute perpetrators of stock theft, these include: 
Stock Theft Act, 1959 (Act No. 57 of 1959), 
Private Security Industry Regulation Act (PSIRA), 
2001 (Act No. 56 of 2001), Criminal Procedure 
Act, 1977 (Act No. 51 of 1977), Constitution of 
the Republic of South Africa, 1996 (Act No.1 08 
of 1996), Human Rights Commission Act, 1994 
(Act No. 54 of 1994).The Animal Identification 
Act, 2002 (Act No.6 of 2002) “compels livestock 
Figure 1.3- Flow diagram of knock-on 
effects (Author, 2015)
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owners to have identification marks for their 
animals” (Parliamentary Monitoring Group, 2010, 
p. 10),  these animals then need to be registered 
with the Department of Agriculture, Forestry and 
Fisheries (DAAF) According to these acts and 
measures, stock theft should not be a problem.
DNA profiling and health risks
DNA, as with most crimes scenes, can be 
collected and matches can be made with the 
recovered cattle. But the problem comes in 
when the samples collected on site are not 
good enough for sampling or have deteriorated 
by the time tests are done to verify matches. 
Developments have been made in the molecular 
genetics department that will provide a 
breakthrough for DNA profiling and DNA based 
technology in cattle. Every human and animal has 
a unique DNA making and such information is 
irrefutable, it can be used to prosecute thieves. It 
is promising to know that forensics have already 
been used in cases involving animals (Zwane, 
2013). Theft compromises health, compromising 
cattle numbers.
When cattle is stolen and moved around the 
country from farm to farm, truck to truck and 
mixed with cattle from elsewhere, the probability 
of cattle catching contagious diseases is much 
greater. When these animals get mixed with the 
cattle they transfer the diseases to the existing 
cattle. Stock theft increases the county’s possibility 
of having, for example, a foot and mouth disease 
pandemic, which is costly to control and in some 
cases cattle need to be put down to control the 
spread of these kinds of diseases.
Environmental solution
Inevitably it is up to an owner to secure his or 
her environments to prevent attacks or theft. Two 
major theories looking at securing environments 
are; the theory of Defensible space by urban 
planner Oscar Newman and Crime prevention 
through environmental design (CPTED) by C. 
Ray Jeffrey, a criminologist. Both authors based 
their studies on other theorist’s theories of space 
such as Jane Jacobs. “‘Defensible space’ is a 
surrogate term for the range of mechanisms- 
real and symbolic barriers, strongly defined 
areas of influence, and improved opportunities 
for surveillance…” (Newman, 1972, p. 3).  While 
Crime Prevention through Environmental Design 
(CPTED) looks at how “the physical environment 
can be manipulated to produce behavioural effects 
that will reduce the incidences and fear of crime, 
thereby improving the quality of life” (Schneider 
& Kitchen, 2002, p. 15). Distinctions need to be 
made “…between fear and risk…between ‘feeling 
safe’ and actually ‘being safe’ … risk is often 
distorted and exaggerated. Thus, the fear of 
victimisation may also be out of proportion to the 
risk of victimisation…” (Gold & Revill, 2000, p. 
189). This statement starts talking about securing 
of the psychological and how it is subjective. How 
people feel is very important because security can 
be compromised by people’s fears –psychological 
and thus thieves take the opportunity even if there 
was no risk because vulnerability is now perceived 
and that there is something worth thieving. 
Figure 1.4- Marked goat in 
Somalia (Dahir, 2015)
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Target hardening as a concept talks about how 
to make an environment or thing more difficult 
to reach or penetrate, thus causing potential 
offenders to work harder to reach their target 
(Schneider & Kitchen, 2002). Care needs to be 
taken as to not give off the impression to civilians 
that there are potential threats, inciting unrest in 
a community that they are possibly not as safe 
as they may have perceived. Perception goes 
a long way in securing an environment without 
physical elements or perception can make physical 
elements seem more effective than they actually 
are.
“Defence… is a word with rich connotations. It 
can apply equally to the prevention of physical 
attack, a response to symbolic threat and the 
prevention of a response to legal prosecution. It is 
conceptually related to security and control” (Gold 
& Revill, 2000, p. 3). “Defence can imply creating 
division between insiders and outsider, civilisation 
and wilderness, order and chaos, self and other” 
(Gold & Revill, 2000, p. 4) but caution must be 
taken that the word is not taken in its negative 
form or in an institutional sense in the context of 
this essay, defence would refer to preventative 
measures. The other, in this case, would be 
the thief or the one who does not belong in the 
space. Planners and designers need to define 
who belongs and who the ‘other’ is (Gold & 
Revill, 2000), through the design of the spaces 
and definition of the thresholds, barriers and 
boundaries.
Poorly designed spaces with little thought, lead to 
spaces that are vulnerable to attacks. Ambiguous 
space lead to confusing as to who spaces belong 
to, who is supposed to defend the space and 
who the user is. From an outsiders perspective it 
should be obvious that the community or owner 
is defending itself (Greason & Wilson, 1989). In 
most cases animal are kept in kraals that are 
fenced off with very dense fencing that is not very 
easily dismantled. The kraal is not ambiguous and 
it shows that it is a place that is trying to defend 
itself, hence intruders are aware that the cattle is 
being protected.  But physical security also starts 
to spark the curiosity of thieves as it is obviously 
that what lies beyond the threshold is something 
of value and the owner is adamant about it not 
being thieved
Thresholds and hierarchy are important features in 
architecture, but in the case of security it defines 
the “private realms of a group of individuals” 
(Newman, 1972, p. 2). A community has to define 
such boundaries for themselves; they will then be 
able to see an intruder and can start to question 
their presence, and to a stranger it makes them 
contemplate whether they want to pursue their 
actions or not (Newman, 1972). An understanding 
is hence created of whose ‘territory’ it is. Territory 
is “…the capacity of the physical environment 
to create perceive zones of territorial influence” 
(Newman, 1972, p. 51). It is also important to 
note the architecture should not control the space 
or manipulate but merely influence the space; 
controlling space creates a negative atmosphere 
and starts to resemble spaces of detention. The 
owners of the space should control it and not the 
architecture. The key is that space should always 
be conducive to its program and the rest will fall 
into place (Newman, 1972).
Police officers who come into a community and 
start dictating or taking over are not well received 
and a community finds them off putting because 
of their tainted image. Communities coming 
together to fight crime is more effective than 
individuals doing it alone in isolation such as farm 
watches, Newman suggests that if the individual 
goes at it alone “battle against crime is effectively 
lost” (Newman, 1972, p. 3). Environmental design 
needs to be more of a ‘self-help’ community 
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concept, than relying on government to intervene 
or provide resources. (Schneider & Kitchen, 2002). 
“…The fear of punishment was the best crime 
prevention tool,” (Schneider & Kitchen, 2002, 
p. 11) however in the South African context no 
matter how bad the punishment could possibly 
be, the desperation in criminals is greater than 
the fear of the punishment. No matter how bad 
the conditions in prison get or the fact that mob 
justice is getting more and more brutal, crime 
will still continue and thrive in spaces that allow 
it. Desperation to survive has become so great 
that some criminals fear a deterioration of their 
circumstances more than any punishment that 
could be served to them. A deterioration of 
their circumstances is possibly the worst thing 
that could ever happen to them, circumstancing 
being, for example, providing for their family etc. 
Desperation is defined as “A state of despair, 
typically one which results in rash or extreme 
behaviour,” (Oxford University Press, 2015) a 
form of security (eg. food) is lacking and creates 
despair; this despair leads to the extreme 
behaviour we define as criminal activity. Lack 
of food security has major knock-on effects; it 
now compromises the physical security of others. 
Desperation arises from insecurity.
In essence to prevent we need to defend.  “The 
casual passer-by on foot or in a car is important 
as a deterrent to criminal activity” (Newman, 1972, 
p. 25), a similar concept of Jane Jacob’s ‘eyes on 
the street’.  Crimes of opportunity are crimes that 
can be significantly reduced through surveillance 
reducing the opportunity, although deterring the 
professional or organised criminal is more difficult 
at least the opportunists can be dealt with. It is 
uncertain whether such tactics actually reduce 
crime or simply displace crime or whether the 
lack of a target now changes the forms of crimes 
offenders are involved in. 
In R Gold and G Revill’s book Landscapes Of 
Defence the following urban design strategies were 
discussed as possible solutions to criminal activity:
•	 Fortress: enclosing a space through 
physical segregation, privatisation and 
territorialism in order to provide formal 
surveillance and increasing the difficulty of 
being targeted.
•	 Panoptic: also about privatisation but 
more about controlling the space through 
official presence and surveillance. Public 
participation here is detached.
•	 Regulatory:  the management of spaces 
through rules and regulations; spatial 
regulation.
•	 Animated: People’s presence makes or 
breaks the concept. Space with activity and 
an ambiance. This form of surveillance is 
more prevalent and preferred.
 (Gold & Revill, 2000)
The panopticon is a means of control and bring 
about public order, although the panopticon seems 
like an extreme measure, such measures are in 
place in most social spaces in the form of control-
room controlled CCTV cameras. The panopticon 
exists all around but in increasingly inconspicuous 
ways. A less intrusive way of surveillance is 
the ‘24hour city concept’ and animated space 
(Gold & Revill, 2000),  they refer to there being 
surveillance 24 hours of the day, 7 days a week, 
there is activity, there are people in the area 
all day, every day. Keeping spaces and places 
busy around the clock, encouraging people to 
linger through attracting them to a space on a 
cultural level and therefore making spaces less 
attractive to potential criminals (Gold & Revill, 
2000), “‘peopled’ places are safer places…” 
(Gold & Revill, 2000, p. 199). CPTED has been 
criticised, along with Defensible space because it 
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may come across as a copy and paste, ‘one-size-
fits-all’ solution but this is not what it is actually 
being said. People would think that if they were to 
implement all the point of CPTED and defensible 
space that their space would be free of crime, 
in actual fact there could be a case study or a 
site where they do not work at all. The positives 
however far outweigh the negatives and it should 
not be seen as the entire system failing, but just 
certain aspects in certain environments. 
 Points pertaining to CPTED include:
•	 Natural surveillance: when people are 
doing their day to day activities.
•	 Target hardening: as previously discussed
•	 Psychological barriers: change in flooring/
colour, level change
•	 Unique design features which give it an 
identity and a sense of place.
•	 Fortressing: including fences but keeping 
them low and visually permeable to allow 
surveillance 
(Greason & Wilson, 1989)
Once all the security measures are in place, one 
now has to ‘think criminal’ to test the scheme. 
How much effort needs to be put in to penetrate 
it? Will the risk involved be worth it? What they 
getting out, is that worth it? -In terms of the 
quality of the goods. And lastly what resources 
does an offender require to offend, how readily 
available are these resources and how will they 
get the resources to the site? Branded animals 
require more work because they can be identified, 
such animals would require the criminal to work 
with an abattoir to have the animal slaughtered as 
soon as possible.
 “Livestock is the backbone of many rural 
communities” (Scholtz & Bester, 2010, p. 18) and 
therefore “approaches should be tailored to local 
circumstances and people” (Schneider & Kitchen, 
2002, p. 299) the built environment and crime 
prevention cannot be looked at in isolation as 
the relationship between the two does not work 
together to oust crime and lacks the participation 
of the community. A “holistic approach to the 
design of sustainable livestock systems with the 
potential to improve food security, rural livelihoods 
and incomes” (Scholtz & Bester, 2010, p. 16) 
needs to be used but not only secure the cattle 
but keep the stock health and free from diseases, 
diseases that can be transmitted to people. What 
is the point of having the cattle if it’s not safe 
to eat (compromises food security)? What this 
concludes is that there are strategies to adapt 
human environment strategies to animal security. 
It also suggests that the program is important 
and needs to be conducive and facilitate 24 hour 
activity to deter thieves. Solutions do however 
emphasise that thorough research will drive 
sustainable solutions.
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Figure 1.5- Kraal fencing method, to prevent theft and prevent cattle for escaping 
(Author, 2015)
Figure 1.6- Kraals in Chaneng (Author, 2015)
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Figure 2.1- Chaneng cow (Author, 2015)
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The History of Cattle
Early civilisations in the African continent were 
nomadic hunter gatherers, this starts to explain 
why “Pastoralism (care of livestock) precedes 
cereal agriculture in most of Africa” (Blench 
& MacDonald, 2000, p. 3). Archaeological 
explorations are usually done in search of early 
human civilisation or dinosaurs but it is interesting 
to find that extensive research has been done 
on the archaeological origins of cattle in Africa. 
The earliest remains of the Bos indicus species, 
also known as Zebu, was found in Kenya around 
100BC (Blench & MacDonald, 2000). 
When European explorers came to Africa, they 
found that cattle were the main source of wealth 
on the continent (Blench & MacDonald, 2000). 
Wealth, however, has long been associated 
with cattle, with some English words relating to 
money stemming from cattle. The French word 
‘cheptal’ meaning livestock which is where the 
word ‘capital’ stems from. As well as the French 
word for ‘monetary’ being derived from the French 
version of ‘herd’ (Blench & MacDonald, 2000). It 
could be said that cattle is money, which is very 
true in the sense that cattle are very expensive 
and stud animals fetch for much higher prices. 
Stud animals are highly sought after livestock 
because of the selected genetic traits that promise 
to increase profitability through superior meat 
quantity and quality, enhanced reproduction- new-
borns development similar characteristics. In some 
cases, stud animals can reach prices well into the 
hundreds of thousands of rands.
Southern African cattle did not originate from the 
southern Africa but from east Africa as indicated 
above (Blench & MacDonald, 2000), it’s is 
however not definite as to how the animals came 
to southern Africa. A possibility could be that the 
original Khoi San travelled north and through trade 
came back with cattle or that the people of East 
Africa migrated south traded and headed back 
home again (Blench & MacDonald, 2000). Another 
possibility is that people of north and east Africa 
came south of the tsetse fly barrier through the 
central African and at the same time the Sahara 
desert was becoming very unaccommodating in 
north Africa, all of these factors started forcing 
people to move down south to avoid the flies and 
try find decent land to carry out their pastoral 
activities (Blench & MacDonald, 2000). 
Figure2.2- Afrikaner bull drawing an ‘osse-wa’ 
(History Buffs, 2011)
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Figure 2.3- Map of Africa showing migration 
south due to the tse-tse fly and Sahara desert 
(Author, 2015)
Sahara desert
Tse-tse fly barrier
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in northern Kwazulu Natal. There are also cases 
where “one breed [got] absorbed into another” or 
females were inseminated by a different breed 
and the original identity of the breed got lost 
(Blench & MacDonald, 2000), hence many of the 
above mentioned breeds no longer exist. However 
local breeds are far superior to imported breeds 
as well. This refers to cattle, sheep and goats. 
Because they are indigenous to South Africa, they 
have been shown to be naturally more resistant to 
disease transmitted by parasites (ticks) and do not 
exhibit the extreme symptoms of worm infestation 
like imported breeds do. Imported breeds are 
much weaker and hence get sick more often; 
mortality rates are higher and medical expenses 
more. Local breeds are also adapted to local 
climate making them hardier to our temperatures, 
type of grazing available in various regions and 
dehydration.
Pre colonialization, most southern Africans were 
herding cattle (Blench & MacDonald, 2000). There 
were approximately 8 breeds of cattle, namely 
the Afrikaner, Tswana, Damara, Ovambo, Nguni, 
Bapedi, Bolowanana and Basuto. It seems that 
most of the tribes had a breed of cattle that was 
their own. Afrikaner cattle were bred by the Dutch 
to pull their wagons during the Great Trek, their 
wagons were referred to as ‘ossewa’, meaning ox 
wagon. Nguni cattle are strong cattle and survive 
in their environments very well, that is why to 
this day Nguni cattle are still farmed extensively 
in South Africa (Blench & MacDonald, 2000). 
Tsetse flies were also a problem at the time but 
to a lesser extent than in central Africa and for 
this reason the smaller types did not survive the 
diseases that came with tsetse fly bites. In SA, 
the disease in cattle transmitted by Tsetse fly 
is known as ‘Nagana’. It has almost been fully 
eradicated here and only a few cases annually 
Figure 2.4- Nguni bull at the Johannesburg Zoo 
(Author, 2015)
Figure 2.5- Turkish coin depicting (Wild Winds, 
2005)
Figure 2.6- Lebanese coin depicting a lion 
attacking a bull (Coin Talk, 2015)
Figure 2.7- Italian coin depicting a half man half 
bull (Coin Talk, 2015)
Figure 2.8- Greek coin depicting a bull head 
(Coin Talk, 2015)
Figure 2.9- Roman coin depicting the upper torso 
of a half man, half bull (Karwansaray BV, 2007)
Figure 2.10- Golden Roman coin depicting a bull 
(Coin Talk, 2015)
Figure 2.11- Greek coin depicting a bull’s upper 
torso (Coin Talk, 2015)
Figure 2.12- Greek coin depicting a cow and her 
calf (Munzeo, 2011)
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From page 36-37:
Figure 2.13- Wild cattle 
engravings, Algeria (TARA, 
unknown)
Figure 2.14- Painting of people 
and cattle, Algeria (TARA, 
unknown)
Figure 2.15- Cow painting, Chad 
(TARA, unknown)
Left:
Figure 2.16- Varied livestock 
with herdsmen, Chad (TARA, 
unknown)
Figure 2.17- Painted bull, Chad 
(TARA, unknown)
Right:
Figure 2.18- Cow with horns, 
Egypt (TARA, unknown)
Figure 2.19- Painted cow, Egypt 
(TARA, unknown)
Figure 2.20- Painted cows, 
Egypt (TARA, unknown)
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The Significance of Cattle
In the age of the machine and technology, man 
has lost his natural attachment to nature. The 
once deemed significant cow is now viewed as 
an economic commodity, a piece of steak or 
veal for those who can afford. Consumerism has 
consumed the cow. Animals are being reared 
in controlled conditions where their lives revolve 
around eating grain all day, with little or no 
exercise in order to keep their meat ‘tender’. 
Healthier meet means going back to basics and 
back in time.
The symbolism that cattle carry can be seen 
through the imagery of ancient Roman and Greek 
coinage. People often associate strength with 
animals, namely the bull. In Africa cattle are a 
thread that weaves through life and death. Cattle 
are sacrificed at funerals, wedding and thanks-
giving ceremonies. Cattle for boys represent a rite 
of passage into manhood. Some parts of Africa, 
despite modernisation, are still deeply rooted 
in authentic cattle herding. Tribes such as the 
Maasai and the Dinka still have this heritage; the 
Dinka’s apply dung ash to their bodies to repel 
mosquitoes. Early African settlements revolved 
around a centrally placed kraal, signifying their 
value. The subsistence farmer is our last hope in 
trying to restore what once was, a co-existence 
and personal relationship between man and 
animal. Where it’s realised that each cow has a 
personality and allowing them to create their own 
social structures and live as naturally as possible.
Figure 2.21- Dinka herdsman, Sudan 
(Beckwith, 2012)
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Figure 2.22 & 23- Dinka boy with cattle 
(Beckwith, 2012)
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Figure 2.24-- 26 Older Dinka herders with cattle 
(Beckwith, 2012)
43
Figure 2.27 & 28- Dinka boy with cattle 
(Beckwith, 2012)
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About Cattle
“Africa...is also a region strongly reliant on its 
bovines” (Blench & MacDonald, 2000, p. 40), 
they are the livelihood of the people and people 
have become very knowledgeable in the handling 
and care of the animals. Cattle are often viewed 
as lacking intelligence, graze all day and follow 
each other around blindly (Broom & Fraser, 2007). 
Cattle however are very intelligent and need to be 
understood in order to get the best out of them 
(Broom & Fraser, 2007).
Cattle remember where a good patch of grazing 
land was and will return to it once it had regrown 
(Broom & Fraser, 2007). They do not eat where 
the grass is contaminated by their own dung 
hence possible fertilisation of grazing lands with 
manure could be detrimental to cattle as they 
will eat there. Average cattle can cover between 
2-8km a day grazing (Broom & Fraser, 2007). 
Brahman cattle need less shade than other cattle 
types and are able to withstand being in the sun 
without seeking out shade, more trees could be 
planted in the proposed project to aid the cattle 
that do not have this ability to stay in the sun all 
day.
Cattle drink water twice a day or once a day 
in winter. A cow needs 14l of water daily while 
a pregnant one needs 28-32l. The higher the 
protein content of cattle’s diet the more water 
they require (Broom & Fraser, 2007), the protein 
would be coming from feed that given to the 
cows to supplement their daily grass intake. One 
would think that cattle graze all day but in fact 
they graze for 3hours at a time, between bouts of 
eating they regurgitate what they have eaten to 
be chewed again, this is called rumination. Owing 
to the fact that they are prey animals they eat as 
much as they can and then they retire to a place 
of safety they bring it back to be chewed properly, 
even though they no longer are hunted as such 
they still ruminate (Broom & Fraser, 2007). Grass 
needs to be longer than 1cm in order for cattle 
to eat it, because they do not bite the grass but 
encircle the grass with their tongue and draw it 
into their mouths (Broom & Fraser, 2007). Their 
daily food intake means that they defecate 12-18 
times a day, cattle that eat a lot will produce up 
to 40kg of dung a day (Broom & Fraser, 2007). 
This would mean that packing cattle in a tight 
space would not be ideal.
Figure 2.29- Graph showing horses, 
cattle and sheep grazing times 
(Broom& Fraser, 2007)
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When lying down the spacing between cows is 
2-3m as opposed to the 4-10m when grazing. 
When cattle are escorted, they tend to form a 
tighter group than when they out free grazing. 
Bulls on the other hand however prefer to have 
up to a 25m radius around them (Broom & Fraser, 
2007). This becomes important when designing 
pens for the animals. Separate calving pens are 
required because group calving leads to potential 
competition, rejection or starvation. (Broom & 
Fraser, 2007), these calf pens also need bedding 
in the form of hay. A herd of cattle that are well 
acquainted with each other, form small ‘nurseries’ 
for their calves out in the field during the day. 
One of the mothers usually stays behind to keep 
an eye on the calves in the nursery, while the 
other mothers get an opportunity to graze further 
away and to cross rivers for better grass, which 
they aren’t always able to do with their calves 
in tow. Bulls also need separating because of 
fighting; bulls are often seen tied up in the kraals 
while the cows go out to graze, planning for bull 
pens would also need to be considered. Cattle 
consultant Erwin Church is pro ‘corrective mating’ 
to correct any issues cattle may have as this 
affects productivity negatively. He is of the belief 
that bulls should be rotated to avoid inbreeding 
and to introduce new genes. This is a critical fact 
because at some point the incorrect breeding of 
animals creates offspring that has stunted growth 
or start developing incorrectly; minor things such 
as hoof angles affect a cow’s ability to calf easily. 
Adaption to surroundings is crucial to cattle’s 
wellbeing (Dugmore, 2015).
Young calves need to have human interaction 
in order to get used to people, which makes 
handling them for transport less traumatic because 
they used to humans. The same way animals 
are weaned on/off their food the same is true for 
human contact, they need that contact days prior 
to being handled for transport (Broom & Fraser, 
2007). In order for cattle to be transported they 
first need to be prepared, for long distance travels 
the cattle will need to eat the feed they will be 
eating on the truck a few days before they board 
the truck. The type of vehicle is also important, 
single storey spacious trucks are best. Loading 
and offloading are the most critical times because 
of the stress, potential injury and the possibility 
of disease transmission. Fighting and threats 
depletes glycogen in animals resulting in dark, 
dry and firm meat (Broom & Fraser, 2007), this 
can happen when animals which are not familiar 
with each other are mixed. Physically exertion 
from for example climbing steep ramps isn’t good 
and neither is being moved into unfamiliar places. 
There are also pathological effects from animals 
being transported, diseases occurs from the 
pathogens and these diseases get transferred to 
non-transported animals when they arrive at the 
new enclosure (Broom & Fraser, 2007). However 
the immune status of the animal plays a part and 
not all animals get ill. 
Figure 2.30- How cattle stand up (A) and lie 
down (B), considerations for spatial design 
(Broom& Fraser, 2007)
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The question now comes as to whether cattle 
should even be transported? From the looks of 
things, no, they should not be transported because 
of the effects on the animal’s wellbeing and if 
this animal is going to slaughter the meat quality 
is also compromised. However the transportation 
of animals cannot be avoided and at some stage 
they do need to be transported. The best solutions 
is to implement the points above as to how to 
lessen stress and preferably transport the animal 
to its last ever location carefully. The proposed 
project will look at how a system can be created 
where the animals are transported less as well 
as taking care of their wellbeing. Another design 
consideration that should be considered is how 
new arrivals are treated and ‘quarantined’ before 
being integrated into the herd. Poor welfare leads 
to disease creating a cycle and uncontrolled 
transportation of livestock without before and after 
quarantine protocols also leads to ectoparasites 
like ticks and flies being introduced into new areas 
where they become a problem (Broom & Fraser, 
2007).
From the information presented above it is clear 
that four separate spaces will need to be created 
for the cattle; spaces for bulls, calving pens, the 
actual kraal and the quarantine area for arrivals. 
In terms of landscaping, fully grown trees will 
need to planted which will also cater to the 
herdsmen. Now that it is known how much dung 
can be generated on a daily basis it will help 
in sizing the methane plant and calculating its 
outputs.
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Figure 2.31- Lone bull in the grazing lands in Chaneng, 
showing how bulls keep their distance from cattle 
(Author, 2015)
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Cattle Behaviour
“Nature is cruel but we owe them some respect” 
(Temple Grandin, 2010)
Dr Temple Grandin is a lecturer at the Colorado 
State University and lectures in animal handling. 
Her special insight comes from her autism which 
allows her to see the detail and the working of 
things better than most people. She is highly 
analytical and found that her passion was with 
cattle and these therefore led her to focusing all 
her energies in this industry. Her thesis  was 
written on cattle agitation and after university she 
then went on to consult on farms and design 
a ‘cattle race’, which efficiently and effectively 
moves cattle from one point to another without 
traumatising the animals, “if it’s smooth they will 
follow it” (Temple Grandin, 2010).
Her investigations at a feed lot revealed the 
challenges and difficulties that farmers faced with 
their cattle on a daily basis. It is not something 
most people would notice but there are many 
things that aggravate or frighten cattle. When a 
person approaches they move away and when 
you stand still for long enough due to their curious 
nature they will approach. They instinctively walk 
away the walk in circles because they feel that 
by doing so they will return back to their point of 
origin before they were disturbed. Something to 
be wary of is a crowded pen, disturbances will 
bring out ‘shelter seeking’ behaviour which is  a 
behavioural pattern where the most dominant 
cattle(s) will move to the centre of the herd, 
which will in turn cause the rest of the herd too 
wish to also be in the centre therefore causing 
over excitement in the herd. Cattle have a flight 
zone, the tamer the animal, the smaller the flight 
zone and vice versa for a ‘wild’ cow. This flight 
zone has a point of balance, approaching the 
point of balance at particular angles prompts the 
animal to stop or move forward quickly or slowly. 
Using the flight zone of an animal to move it 
means that they can be moved calmly and in an 
orderly manner. Dr Grandin also suggests giving 
them a predatory stare and they will move away 
or simply ‘walking into’ the animal will make it 
stop. Because they prey animals (hunted) they 
get spooked very easily, spooked animals get 
bruised, injured and drown- if they being dipped. 
Panic incites loud “mooing” to warn each other 
of impending danger; “mooing” under these 
circumstances signifies distress. Distressed animals 
can take up to 30 minutes to calm down, if a 
cattle farmer is in “time means money situation” 
then money will be lost because the animals 
cannot be controlled. It is therefore important to 
create a system on a farm to try and effectively 
manage the movement of cattle.
The cattle race or crush, as referred to in 
South Africa makes treatment of sick animals, 
vaccinations and herding into trucks etc much 
easier and decreases risk of injury. In order to 
get cattle comfortable with the crush system, it 
is recommended that once a week they be lured 
through the crush. This allows the animals to 
become acquainted with the environment. The 
crush is an important element in easing the flow 
of cattle in an orderly fashion as it used the wat 
the animals naturally move to get them to move in 
a certain direction.
Visually cattle have many qualms such as, floor 
slats cause shadows, and these shadows create 
contrasts which make them hesitant to approach. 
There are other natural elements that make cattle 
nervous such as a puddle, due to its shiny and 
reflective nature; a chain and cloth flaps in the 
wind.  In essence they need a clear path without 
any disturbances. So if one was to lead them 
on to a truck there should be light at the end 
point else they will not move, similarly if they 
need to be lead into a building, a translucent 
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polycarbonate-like roof would be needed to ease 
them in to the light space. The same concept 
needs to be used when a cow is moved into a 
squeeze chute (passage like cage that gently 
squeezes the animal to calm them and keep them 
in place when injections or physical exams need 
to conducted), they shouldn’t be able to see the 
person operating the chute or the vet because 
that movement spooks them as well. Therefore 
solid sides are recommended for a squeeze chute 
and the race. The overriding fear that is within 
a cow as with most human is the fear of falling; 
hence any change makes them feel like they 
might stumble.
Dr Grandin has made it easier for people to 
understand cattle. Many cattle ranches and feed 
lots in the United States now feature her insights 
and designs to maximise on efficient production. 
Understanding is a crucial thing with all things 
in life, when we understand things work for and 
with us. Understanding the basics of cattle goes 
a long way in making a project work or fail; 
hence aspects will be implemented in the project 
to make a building for the cows and less for 
the people because what the project is doing is 
keeping the cattle safe and in sound mind. The 
tag line of the project should be: ‘Happy cow, 
happy life’.
Figure 2.32- How cattle move out and circle when 
a person enters an enclosed space with them 
(Author, 2015)
Figure 2.33- Cattle handling diagram 
(redrawn by Author, 2015)
blind spot
handler positionpoint of balance
edge of flight zone
Figure 2.34- How cattle move 
away and speed up when 
one walks passed them 
(Author, 2015)
Figure 2.35- How cattle can 
be slowed down by walking in 
the same directions as them 
(Author, 2015)
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Figure 2.36- Cattle race as originally designed Temple 
Grandin (Grandin Livestock Handling Systems, 2014)
Figure 2.37- Simplified cattle race 
(redrawn by Author, 2015)
cattle entering 
race from kraal
loading on to trucks 
in single file
exit point with squeeze 
chute / crush, where 
animals can be examined
cattle move systematically 
from a group into single file
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Cattle Vision
Figure 2.38- Cattle’s field of vision 
(redrawn by Author, 2015)
Figure 2.39- Author’s artistic impression of what cattle might see 
(Author, 2015)
Figure 2.40- Author’s artistic impression of cattle’s panoramic vision 
(Author, 2015)
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Skittish to movement Protanopic spectrum
Avoids shiny, reflective objects Skewed sense of depth
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shys away from high contrasts Spooked by shadows
Cant focus up close Sensitive to noise
Figure 2.42- Imagined cattle vision 
(Author, 2015)
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CATTLE IN 
CHANENG
3 Figure 3.1- Cattle road sign (Author, 2015)
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STORY OF A SHEPARD: 
LESOTHO MIGRATION
Figure 3.2- Herder shack inside kraal 
(Author, 2015)
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Traditionally, in the African culture boys herd 
smaller animals such as sheep and goats and the 
older a boy becomes or after his “rite of passage” 
he gets the opportunity to tend to the family’s 
cattle herd. However in Chaneng village there is 
a different dynamic, homes in the village become 
fully occupied during the holiday period when the 
entire family gathers. Most family members are 
in the urban areas such as Johannesburg. Due 
to those facts there is nobody to tend to the 
animals because children attend school or are in 
university in other provinces where they will most 
likely get married and live for the remaining years 
of their lives. This rapid process of urbanisation 
through generation now begs the question, as to 
who is tending to the animals they have back in 
their homelands which belong to their parents and 
relatives. 
Through site investigations it has been found 
that all the herdsmen in the village are migrants 
from Lesotho. It can be deduced that they ended 
up in the North West province because of the 
mines, Lesotho people (Basotho) have been 
known to migrate to South Africa to work on the 
mines for centuries. Questions start developing 
as to how herdsmen knew about the potential job 
opportunities in the North West province to herd 
cattle, how is it that they are so revered for their 
cattle knowledge and what is going on in Lesotho 
that so many of its people are in South Africa. 
Lesotho is a sovereign state and has been since 
1966 but politically Lesotho’s political state has 
been turbulent, suffering a coup in the 1970’s and 
attempted coups in 1998 and 2014. At present 
(2015) officials are being tortured and arrested, 
along with journalists, lawyers and politicians 
fleeing the country (Jika, 2015; Ström, 1986). The 
country hasn’t remained stable enough for it to 
reach its maximum potential.  For years “Lesotho 
[has been] a labour reserve society, the majority 
of the population have been in contract wage 
employment in South Africa” (Ström, 1986). The 
relationship between the Lesotho government and 
its people has been a volatile one, the government 
needed its people to save their money in special 
funds to help the economy but because migrants 
refused to the plan to save the economy failed. 
The government has no control over its work force 
because it has never made the effort to provide 
for them and repatriate them (Ström, 1986). The 
labour force of Lesotho is constantly migrating 
and so the industrial climate of the country is very 
low. It is difficult for residents to buy local goods 
(Ström, 1986, p. 11), this can be seen through 
studies of the wholesale purchases made in South 
Africa, and many people buying bulk wholesale 
goods are from neighbouring countries. The 
Lesotho government lags heavily when it comes 
to the issuing of identification documents to its 
people. Most shepherds in Chaneng do not have 
identification documents (ID); few have passports 
but not IDs. It is believed by villagers that the 
government lags in issuing IDs because it wants 
to keep its residents in Lesotho. Often migrants 
to Chaneng arrive with only the clothes on their 
backs because of the tough conditions they had 
to undergo, which often makes taking luggage 
impossible. In these cases cattle owners need to 
provide all the necessities for their shepherds in 
order for them to survive. The shepherds arrive to 
an agent in Ledig (west of Sun City), the job of 
the ‘agent’ is to simply distribute jobs and take no 
responsibility for the new arrivals. The unfortunate 
part is when a shepherd dies in South Africa, 
the family back home in Lesotho in most cases 
has no money to repatriate the body home and it 
becomes the employer’s responsibility to get the 
body home.  Often bribes have to be exchanged 
to get the body home because they do not have 
identification so official paper work cannot be done 
to legally repatriate.
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It is said because Lesotho is a labour reserve 
society that the population left behind engages 
in subsistent farming in order to survive. Almost 
half of Lesotho’s GDP in 1970 came from 
farming, where 90.7% of the population engaged 
in agricultural activities. Although this was the 
case the yield from agricultural activities was not 
sufficient to feed a family, which is due to the 
fact that people had the farms but did not actively 
participate in farming on a daily basis hence the 
low yield. Money from labourers who migrated 
supplemented the little produced (Ström, 1986, p. 
12). However In the 1980’s the yield increased 
and a third of food requirements were produced 
in Lesotho instead of importing (Ström, 1986, p. 
13). If one looks at the landscape of incomes 
in Lesotho it can be seen that agriculture takes 
up 20%, depending on the area, for example in 
Thaba Bosiu (the capital of Moshoeshoe) livestock 
is 13% of that (Ström, 1986). Lesotho exports 
most of its cattle at livestock making up 70% of 
its exports at the time (Ström, 1986), which starts 
to demonstrate that Lesotho had a strong livestock 
economy and the ability to rear quality animals. 
In essence Lesotho relied on exports whether of 
labour or livestock products.
Labourers go through recruiting offices before 
they go into South Africa to work, these offices 
are usually in the urban regions of Lesotho, for 
example Maseru, this shows that it is common 
of the Basotho to go through agents to get jobs 
(Ström, 1986). The agents get contacted by 
companies needing labour and thus the labourers 
find employment. At a stage 60% of the Lesotho’s 
male population was in South Africa working. 
From as early as 1892 gold and diamond mining 
companies started employing people from Lesotho 
(Ström, 1986). Of Lesotho’s entire labour force (in 
Lesotho and in South Africa) approximately 10% 
was on the mines. Of the work force in South 
Africa two thirds is on the mines (Ström, 1986, 
p. 14). In 1966 South Africa passed laws that 
migrant labour may only work in the mining sector 
and in agriculture. Although this did not stop 
people from ‘illegally’ working in other sectors, 
these two sectors did see an increase the number 
of migrants, further contributing to this increase 
of Lesotho labour in the two sectors was the fact 
that in 1974 Malawi withdrew its labour force. In 
the 1980 South Africa started employing its own 
thus creasing new migrants from being employed 
at the time (Ström, 1986). According to research 
conducted by the department of labour, labour 
migration is generational, where 76% of migrants 
Figure 3.3- Map indicating the distance 
between the North West province and Lesotho 
(redrawn by Author)
North West 
province
Lesotho
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parents and 24% of their grandparents migrated 
for work. Second to Gauteng most migrants 
end up working in the North West province 
(Department of Labour, 2007).
Because of the duration the migrants are away 
from home they become “transient visitors in their 
own communities” (Wilkinson, 1985, p. 23). In 
many cases South Africa has become home to the 
migrants and would prefer staying in South Africa 
than going home because of the social strains. 
Migrants find themselves a new partner in South 
African a set up a semi-permanent residence in 
SA (Wilkinson, 1985). Their time span in South 
Africa is approximately 7 years (Wilkinson, 1985), 
which shows that no matter the circumstances 
‘home is always where the heart will be’ and it 
is very difficult to separate a person permanently 
from their birth country. “The paradigm of the 
successful migrant career for a man is to establish 
his own household and to build up a capital base, 
thought the acquisition of land, livestock and 
equipment, to enable him to retire from migrant 
labour and to maintain an independent livelihood 
at home” (Wilkinson, 1985, p. 82). Which starts 
to show that the intention of a Basotho migrant is 
not to stay in South Africa forever, although they 
might set up residence with a new female while 
working, the end result is to have enough money 
to go home and live comfortably in Lesotho. This 
too is the case with most elderly people in rural 
villages, they see livestock and land as the perfect 
retirement fund, which pushes the aims of the 
proposed project that cattle can make people very 
wealthy and keep them ‘busy’ in the sense that 
they do not idle and wait for that yearly statement 
in the post updating them on their retirement 
fund status. They can actively participate in their 
‘retirement fund’ well before retirement, there is a 
novelty in literally watching your money grow.
Although at present (July 2015) the political 
climate in Lesotho is unstable, the economy has 
managed to pick up and maintain itself. Lesotho’s 
main exports are now water referred to as ‘white 
gold’ through the Lesotho highlands water project 
and Diamonds (Lesotho Review, 2000). The term 
‘white gold’ emphasises how important water is to 
the economy of Lesotho and how it saved their 
economy. Secondary to that Lesotho is a major 
exporter of mohair globally, and produces 14% of 
the world’s mohair (The Silo, 2014). Agriculturally 
“beef is the largest source of animal protein in 
Lesotho”, cattle numbers in the 2000’s have 
remained relatively steady, with minor fluctuations. 
Between 2001 and 2011 Lesotho managed to 
remain self-sufficient and did not need to import 
beef (Joint Agri-Business and Department of 
Agriculture Forum for Africa (JADAFA), 2014).
This now starts to reveal how and why the 
Basotho know so much about cattle, cattle were 
and are a part of their homesteads and at present 
the beef industry is doing well. They have grown 
up with the knowledge and the capability to 
rear cattle. Although South Africa stopped hiring 
Basotho in the 1980’s, thousands of Basotho 
possessed the skill to mine, and with mining 
activity picking up  in the North West (platinum 
mines) and Northern Cape one starts to see 
how the Basotho ended up so far north. In most 
industries skilled labour is preferred over unskilled 
labour and many of the Basotho have this skill. 
The Ledig agent informs Basotho of available 
work, initially set up for mining work, a niche in 
the cattle market has now opened up for cattle 
herders to come up from Lesotho. In the proposed 
project the Basotho headers will be accommodated 
because they are a real asset to the project and 
it is hoped that their stay in South Africa will not 
be temporary but more of a long term stay. With 
the help of the agent replacement herders can 
be brought in for the herders who wish to return 
home permanently.
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HOW DO THEY DO...
...BREEDING
At present (2015) there are 5 types of cattle 
present in Chaneng, namely the Afrikaner, 
Bonsmara, Brahman, Charolais and Simbra. The 
owners in the area are subsistence farmers; some 
farmers do not have bulls and therefore their cows 
get impregnated by a bull that happens to be in 
the grazing area. This is therefore the reason for 
the high number of cross breeds and little or no 
thorough breeds. Sometimes this is a good thing 
sometimes not, therefore a research facility will 
help in identifying the right genes as to not breed 
animals that are far too small or not fertile, cross 
breeding also leads to calving issues, if a large 
breed is crossed with a small breed (Broom & 
Fraser, 2007).
Cattle owners and farmers have many stories to 
tell about their experiences with farming and the 
cattle themselves. They are referred to as owners 
rather than farmers as they do not herd their own 
cattle and simply check on them from time to 
time. This chapter is a collection of stories and 
information derived from engaging with owners and 
the community. Their names are not recorded as 
it poses a threat to their livelihood and reveals 
practices they wish to remain unknown.
Most owners used their pension money after 
retirement to buy cattle as an investment. If one 
looks at cattle farming, it is similar to living off 
the interest of a financial institution investment 
account. It is felt that there is a better return on 
cattle even though it is high risk investment, due 
to theft. Having stock stolen is a devastating blow 
to an owner and their livelihood, but if one was to 
think about it like this… once profits exceed start-
up capital, put that money back in to the bank 
and in that way a farmer doesn’t lose anything 
if stock is stolen, it lessens the emotional impact 
of theft. Cattle owners in Chaneng village feel 
that having more than 20 head of cattle starts 
becoming a security risk as they more likely to 
be stolen because of the bigger group, a lone 
herdsmen’s ability to watch them all, at the same 
time diminishes because of the greater grazing 
circle.
One farmer, who’s had a 40 year long passion for 
cattle, is not for the mixed-breed culture Chaneng 
has, he prefers to graze his cattle separately 
where other bulls will not have access to his 
cows. He has a breeding plan with his Brahman 
cattle, where every 4 years he brings in a new 
bull, one bull is sufficient for 25-30 cows. Through 
his lifetime of working with cattle he has seen 
that inbred cows do not grow. He also prefers 
Brahman because they grow quickly, are fertile 
and calf every year. Due to spatial reasons –the 
size of his kraal- he sells his cattle when they 
reach 6 months.
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AFRIKANER
Class: Bos taurus (Sanga), meat 
This South African breed of cattle was the animal 
choice for the pulling of wagons during the Great 
Trek. Afrikaner cattle can walk up to 40km a day 
and are hard wearing cattle. Their thick skin and 
shiny hairs keep disease carrying ticks away and 
because they have twice as many sweat glands 
they can withstand the African heat and the 
extensive and arid grazing lands easily. They are 
popular amongst farmers because of their tender 
meat and when cross breeding thins quality is 
transferred to the hybrid, as well as their ability to 
calve annually (Farmers Weekly, 2011).
Afrikaner Cattle Breeders’ Society: www.
afrikanerbees.com
BRAHMAN
Class: Bos indicus (Zebu), meat, dairy & draught
Originally a breed from the United States of 
American the breed was brought to South Africa 
in 1954. Due to its ability to adapt easily the 
breed thrived to become a major breed of cattle in 
the court. The Brahman is popular because of its 
ability to repel pest because of its oil secretions, 
skin and smooth coat, they readily adapt to harsh 
environments and can still reproduce under such 
conditions. Brahman calf easily and can calf to a 
relatively old age.  Another positive to them is that 
they are economical in the sense that they use 
grazing land efficiently thus reducing the amount 
of money that need to be imputed for feeds 
(Farmers Weekly, 2011).
Its society: Brahman Cattle Breeders Society of 
South Africa
Figure 3.4- Afrikaner cow with calf (Afrikaner Bees, unknown)
Figure 3.5- Afrikaner bull (Ultimate Beef, 2015) Figure 3.6- Brahman bull (Fairy Springs Brahman, 2015)
Figure 3.7- Brahman cow (Horsegate, 2013)
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SIMBRA
Class: Bos Taurus & Indicus hybrid, meat
Simbra are a product of cross breeding 
Simmentalers and Brahman. The development of 
this breed was done worldwide, including South 
Africa. They do well in South Africa because their 
tough smooth coats are tick resistant, they can 
walk long distances in extreme environments and 
they are fertile. They are also a good hybrid in 
terms of producing good meat and sufficient milk 
at the same time (Farmers Weekly, 2011).
Simbra Cattle Breeders’ Society of Southern 
Africa: www.simbra.org
BONSMARA
Class: Bos Taurus & Indicus hybrid, meat
The Bonsmara is a product of scientific 
experimentation to find the cattle that can 
withstand the South African sub-tropical climate. 
Under the supervision of professor Jan Bonsma 
at the Mara and Messina Research Station the 
breed was developed from Afrikaner, Hereford and 
Shorthorn. The meat from the Bonsmara is tender 
and makes it a sought after breed of cattle. It’s 
an originally South African breed (Farmers Weekly, 
2011). 
The Bonsmara Breeders Society is at www.
bonsmara.co.za
Figure 3.8- Bonsmara bull (Tremere Pastoral, 2015)
Figure 3.9- Bonsmara cow with calf (Wagner 
Bonsmaras, 2013)
Figure 3.10- Simbra bull (Clasf, 2015)
Figure 3.11- Simbra cattle (Kamb Simbra, unknown)
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CHAROLAIS
Class: Bos Taurus (European), meat & drought
The highly adaptable Charolais is an import from 
eastern France. They are a mountainous breed 
from the Jura Mountains and came to South Africa 
in 1955. The meat of the Charolais is very lean 
and muscular and they grow relatively quickly in 
size making it popular in cross breeding.  They 
are admired for their coats colouring uniformly and 
that they have a quite nature. A thorough bred 
stud can be priced up to R110 000, making them 
very valuable (Farmers Weekly, 2011).
Their society: Charolais Cattle Breeders’ Society
 
The conclusion can be made that the most 
suitable breeds are present in Chaneng, the 
suitable qualities of walking long distances, being 
tick resistant, very adaptable to environments, 
fertile and hardwearing. A hybrid of these 
character traits make cattle able to survive 
comfortably in this sub-tropical climate. The 
above indicates the potential worth of a herd for 
a farmer, understanding the implications of cross 
breeding  on both future cattle prices and viability 
of the project.
Figure 3.12- Charolais cow with calf 
(Enacademic, unknown)
Figure 3.13- Charolais bull (Horizon Livestock, 
unknown)
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...HEALTHCARE
The only available veterinarian is in Rustenburg 
approximately 35km away logistically it is difficult 
for subsistence farmers to take these animals 
to a vet. Consultations with the vet is ±R4000, 
this is excluding the ±R600 call out fee the vet 
charges. Most owners rely on over-the-counter 
(OTC) medicines and knowledge to prevent and 
cure illnesses. The problem with OTC medicines is 
that they are expensive and when people who do 
not have the correct training uses such medicines 
sometimes they are ineffective and in some cases 
poses even worse health risks to the cattle. Worst 
case scenario is that the animal be culled if the 
owner and herdsman can’t find a solution.  In 
other areas in the country, when resources are 
dire animals are left die which poses further risks 
the living cattle because of the bacteria growth on 
carcasses. Rotting carcasses also attract wild cats 
and similar predators.
Sicknesses in cattle are seasonal and some 
cannot be prevented, farmers are in agreement 
that most sickness comes from new cattle in the 
kraal. Sickness is also more prevalent during 
summer when parasite numbers are high. Because 
many animals are not treated for ticks and worms, 
which are at a peak during the hot weather, 
losses incurred are much greater in summer. 
Figure 3.14-16- Over the counter medicines 
administered to cattle (Author, 2015)
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Figure 3.17- Cattle tick solution (Author, 2015)
Figure 3.18- Antibiotics for infections (Author, 2015)
Figure 3.19- Wound spray (Author, 2015)
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...GRAZING
Subsistence farmers’ grazing is a problem in the 
sense that some do not have fenced off grazing 
areas. A drive through the North West Province 
and similar provinces makes one aware of the 
problem. Unattended cattle cross the road or 
feed in inappropriate places. Many accidents 
and deaths have occurred through collisions 
with cattle, the sheer weight and size of the 
animal is equivalent to an accident with another 
vehicle. Many cattle have also been run over by 
trains in the Chaneng area. Measure need to be 
implemented to define grazing territory and remove 
cattle from public space.
Although Chaneng has a river, the Elands River 
to the north, the cattle do not go to the river or 
graze near it. What has been done is that water 
for the cows is only available to them at the kraal, 
this in turn is a safety feature that when the cattle 
feel thirsty they know that they need to go back 
to the kraal and thus no cattle will stay out in the 
grazing fields till late or decide to not come back. 
Sometimes salt is sprinkled on to the grass to 
make the cows thirsty, this trains them that every 
day they need to go back to the kraal. Although 
the cows in Chaneng are not in pens all day the 
calves need to stay in the kraal all day until they 
grown up enough to graze with the other cattle, 
this is another safety feature used to get cows to 
come back to the kraal, the mother will stay out 
in the field if the calf was to accompany her out 
to graze or if it was born in the field. 
The grass in the grazing field is quite dry and 
when winter comes it is not sufficient therefore 
government supplies feed to owners who apply for 
it. Cattle need extra minerals such as protein in 
winter and phosphorus once a year, plain grazing 
all year round for the cattle of Chaneng is not 
sufficient. Once cattle get used to shepherd, a 
shepherd can herd approximately 100 cattle alone 
because the cattle know how to behave. Cattle 
can be trained to be herded in a manageable 
and organised manner however under Chaneng 
conditions it is not possible as it compromises 
security with such a low man to animal ratio.
Figure 3.20- Cattle grazing at the entrance of Sun 
Village, outside Sun City (Author, 2015)
Figure 3.21- Cattle crossing the road without a header, 
commonly seen around the country (Author, 2015)
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Figure 3.22- Cattle back in the kraal at sun set in Chaneng (Author, 2015)
Figure 3.23- Dry swelling clay soil in Chaneng (Author, 2015)
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Best Practice- Ultra-High Density Grazing
for a “forward thinking nation” -Kgosi Molotlegi
Johann Zietsman is a legendary Southern Africa 
cattle man and has written a book on Ultra-High 
Density Grazing (UHDG) which has been rather 
controversial in the cattle industry (Farmer’s 
Weekly, 2012). The method of UHDG worked 
for him when he still had his farm in Zimbabwe 
and achieved amazing results. Researchers and 
farmers are against the method because they feel 
the method irreparably damages the land.
Ultra-high density grazing involves dividing land 
up into sectors of 0.3ha and grazing 90 cattle 
at a time on the land, after 2-3hours the cattle 
is moved (Farmer’s Weekly, 2012). The method 
allows cows to graze on the grass till it is very 
short; the sector is then left for a month to a 
few months to recover. One could relate it to the 
concept of burning grass; you burn it till there 
is nothing and then allow it to grow back, the 
grass grows back stronger, thicker and greener. 
Therefore a degraded veld’s carrying capacity 
can be increased. As discussed with millennium 
development goals environmental management 
is an important factor – meaning stocking the 
right amount of animals for the land’s capacity. 
Johann’s method involves meticulous and hands-
on management to get the most of the land 
available to a farmer- it breaks and expands the 
limit of the land. 
On his own farm with the use of UHDG within 2 
years he managed to double his stocking rate. He 
also managed to push his stocking rate to 1ha/ 
Mature Livestock Unit (MLU) (Farmer’s Weekly, 
2012); typically farmers suggest 10ha/MLU and 
can be pushed to 5ha/MLU which farmers in 
Chaneng are currently basing their measurements 
on. The grazing land in Chaneng is currently 
sitting at 2900ha at a rate of 10ha/MLU it results 
in 290 cattle, at 5ha/MLU its 580 cattle, therefore 
if land could carry at 1ha/MLU then that would 
be 2900 cattle. He believes that low stocking 
rates are not good for the land although it results 
in good-looking ‘idea’ cows this form of grazing 
incorrectly uses the land and, what use is a good-
looking ‘ideal’ animal if there’s no grazing land for 
it.
Instead of burning out the unwanted grass and 
bushes, as is presently being done in Chaneng, 
let the animal eat it out. From his experiment 
on his own farm he found that the ratio of 
palatable vs unpalatable grass grew in favour of 
the palatable grass. Besides eating the grass, 
having that many cattle in one space loosens the 
soil much like picking at soil with a garden fork 
but also being mindful that they do not stay long 
enough to damage roots. It could be said that the 
cattle till their own soil, making it more appealing 
to earthworms that aid in soil preparations.
Johann has strong opinions on the commercial 
farmer’s ideologies of the perfect cow, cows 
for slaughter need to have a carcass weighing 
approximately 250kg, else perfectly good meat 
does not make grade. Often good genes are 
lost because the animal did not make the size 
quota, when in fact the offspring of the animal 
could have been the ‘ideal’ size and still possess 
the right genes. A balance needs to be struck 
because animals get culled for having flawed 
marking on their hide, these ideologies do not 
factor in health and fertility at all. The proposed 
project will not be about creating the ‘perfect’ 
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animal but more of keep the animals healthy 
and productive. The animals in the proposed 
facility will not be for commercial slaughter but 
investments, growing investments and getting the 
best out of the cattle. This includes runts (reject 
off spring) that can be hand reared to be fully 
fledged cows that contribute positively to the 
project. He also believes that commercial farming 
is no longer about the cow but more about the 
farmer’s ego, which starts to create aesthetic 
driven environments of ‘ideal’ animals without 
the long terms thoughts of production. A farmers 
output could potentially be decreased because 
they are looking at the aesthetics of things and 
not the practicalities of fertility, hormonal balance 
etc. 
Besides genetics an even bigger problem farmers 
should be concerned about are ticks. “All we’ve 
been doing over the past 100 years is to breed 
dip-resistant ticks instead of tick-resistant cattle” 
(Farmer’s Weekly, 2012), this is an understatement 
as the tick situation is not fully understood by 
all farmers. Ticks carry many diseases that are 
detrimental to a herd of cattle and therefore need 
to be dealt with. At present there are 7 types of 
chemicals in the world that are able to manage 
ticks but due to the incorrect use of the chemicals 
they have indeed created resistant ticks. Ticks 
are now resistant to 4 of these chemicals and 
therefore as Johann suggests the animals need to 
become resistant as a matter of urgency.
As discussed in a previous chapter most of 
the cattle types in Chaneng have tick resistant 
properties which is a step forward. What the 
research facility in the project could do is 
investigate this further and find genes that have 
the most tick resistance to them.
The varies approaches suggested in the above 
text need to be worked out and tested in the 
environment it’s wished to be implemented in, as 
it’s not a ‘copy and paste’ solution. To implement 
the project, environmental specialist and cattle 
consultants such as Johann Zietsman and Erwin 
Church will need to be brought in to assess 
the land and the animals for the best solution. 
The possibilities however would be beneficial to 
the project as it means that more members of 
the community can get involved and own cattle, 
increasing the impactual footprint of the project. 
UHDG also provides an alternative way of 
rehabilitating the patchy land which most probably 
suffered because of the exact problem Johann 
talked about- the under stocking of land. Careful 
management and planning can curb most of the 
problems the cattle and land in Chaneng face.
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UHDG APPLIED TO CHANENG
quarantine grazing
grazing sectors
Eland
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The site (grazing land) is:
29 268 814.246m²
Therefore  29km²
Therefore  2 900ha
At 10 MLU/ha  =  290 cows
At 5 MLU/ha  =   580 cows
At 1 MLU/ha  =  2 900cows
These numbers start to show how through UHDG 
the land’s stocking rate. This means there can 
be dramatically more cattle on the land, although 
it is not guaranteed that these numbers could be 
achieved, it shows that many more people can 
start owning cattle and the Husbandry’s growth 
with time.
The diagram shows how the land has been 
divided up into 2 410 sectors. According to 
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Figure 3.24- Map showing how the grazing 
land could be divided into sectors to graze in, 
in shifts (Author, 2015)
Figure 3.25- Zeerust Thornveld that covers most of the 
grazing land (Author, 2015)
Figure 3.26- Cattle path, evidence of how there the cattle 
walk the soil is loser and broken up, the ‘tilling’ process 
previous discussed (Author, 2015)
Figure 3.27- The dry grass type cattle feed on (Author, 
2015)
quarantine grazing
Elands river
R556
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wa
y
Zietsman each sector is grazed for 2-3 hours, 
this means 3 sectors a day will be used. Each 
sector depicted is 1ha for the current 250 cattle in 
Chaneng (0.3ha/90 cattle)
This equates to 267 days’ worth of sectors 
available. 
Meaning in 8 months’ time cattle will return to 
sector #1. This gives the grass an 8 month long 
recovery period to become denser.
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Figure 3.28- Cattle leaving the kraal and walking up to graze with the herder 
herding from behind (Author, 2015) 
Figure 3.29- Cattle grazing (Author, 2015)
73
Figure 3.30- The path cattle use daily to graze and return to the kraal (Author, 2015)
Figure 3.31- Cattle grazing (Author, 2015)
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...SECURITY
There are many opportunities for sales, almost 
every weekend there is a funeral, unveiling, 
weddings or a traditional ceremony, thus the 
demand is high for remaining in this business. 
Cattle are often slaughtered because the amount 
of meat and the ability for one cow to cater for 
everyone who attends is often sufficient. One 
would think that because of the low number 
of people in the village there would not be 
events almost every weekend. In many South 
African cultures, people go back to their family 
homesteads to get married. The same is true for 
funerals, family members will be repatriated to 
the rural areas to be buried there with their other 
ancestors. In addition to sacrifice, cattle are sold 
to finance home improvement and in the case of 
one farmer sending his youngest child to study at 
the University of Cape Town. 
Most if not all the cattle in Chaneng are branded 
and registered with the department of agriculture, 
fishing and forestry (DAFF) because of stock theft 
and the legal obligation to do so. Policemen also 
do not assist to find unmarked and unregistered 
cattle – it is seen as a lost cause as the cattle 
have little chance of being recovered and the law 
compels identification and registration of animals. 
Branding tools are custom made and use the 
initial of the owner, if an initial is already in 
use letters of the initial will be rotated or lower 
cased to create a new unique symbol. It takes 
up to 5 men to hold down a cow so that it can 
be branded without injuring itself or the people 
branding it. Cattle also have ear tags with the 
owner’s phone number, year and unique number. 
Figure 3.36- Possible symbolic combinations that can 
be made from 3 letters (Author, 2015)
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From left to right:
Figure 3.37- & 38 Concealed in ear marking tool (Author, 2015)
Figure 3.39 & 40- Ear tag gun (Author, 2015)
Figure 3.41- Cow with a tagged ear (Author, 2015)
Figure 3.42- Cow’s branded rear (Author, 2015)
Figure 3.43- Branding tool (Author, 2015)
Figure 3.44- Branding tool with registered symbol (Author, 2015)
78
According to owners, they believe that people 
from outside their communities such as Eastern 
Cape (locally referred to as the Transkei) and 
Lesotho are largely responsible for stealing their 
cattle. Intel on cattle is via the miners who live 
in outhouses or shacks on the village’s periphery. 
The stolen cattle get transported via truck or train 
down south. A raid in Lesotho once recovered 
149 cattle stolen from in and around the village. A 
54 year old male from Phatsima village was once 
arrested for stock theft and received a sentence 
of 3 years for his crime. People feel that fences 
will help the situation, cattle do not knock over or 
damage fences unless they under pressure and 
need an out. It was also suggested that rangers 
would help.
Traditional medicine is a method farmers have 
employed to curb theft. Botswana is where these 
medicines are sourced. The medicines are said 
to be so strong that they can kill a thief. There 
are stories of an owner who uses such medicines 
on certain cows or bulls. As a visitor to the kraal 
one needs to take a ‘sand bath’ with sand from 
outside the kraal as an invisibility shield so that 
when you walk into the kraal the cattle do not 
attack you. The cattle in the kraal get severely 
aggressive when one has not protected oneself 
with sand, to the point that they chase an intruder 
up a tree and wait for them to come down. 
Another story about a different kraal is that if a 
person who is not supposed to be in the kraal 
walks into the kraal, the person gets violently 
itchy. Besides traditional medicine, paraffin - 
according to farmers- has also been long known 
to prevent ticks on cattle too. Research into the 
effectiveness of these old remedies that have 
been passed down through the generations needs 
to be studied to potentially provide cost-effective 
solutions to the expensive over-the-counter 
chemical applications.
The current cattle climate in Chaneng is a 
game of “Russian roulette” as thieves watch 
the movement of owners and herdsmen and 
wait for the opportunity to strike.  Whether or 
not traditional medicines work is not clear as a 
farmer or owner will not reveal whether they use 
medicines or not yet cattle in the village still get 
stolen. Many solutions and opportunities have 
presented themselves for a project of this nature 
to be implemented. The aim is to give owners 
peace of mind and thus give them the opportunity 
to start owning cattle or expand on their current 
numbers
Figure 3.45- Diagram of the current kraal 
layout (Author, 2015)
Ambiguity, lack 
of ownership 
Agglomeration, 
shared security 
and surveillance 
Lack of 
thoroughfare, 
therefore 
no passive 
surveillance  
Routes out to main road
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Figure 3.46 & 47- Kraal set up and fencing techniques.  thornveld is used to aid 
in security (Author, 2015)
Figure 3.48-- 50 Cattle inside the kraal (Author, 2015)
Figure 3.51- Built in water supply for the cattle (Author, 2015)
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COW SHED
By: Hugo Häring
Lübeck, East Germany
1920
83
 Figure 4.1- The Cow Shed (Jones, 1999)
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Häring’s Cow Shed, the most iconic of Häring’s 
works, is part of a bigger project called the Gut 
Garkau, which was designed as an entire farm 
but only a select few buildings were built of the 
entire scheme. The Cow Shed has been described 
as a structure that is flexible and a building that 
let its landscape, site and circumstance inform 
its final aesthetic  and relation to surrounds. The 
shed was a turning point in modern architecture 
and was never demolished even though it was no 
longer home to cattle. To preserve the structure 
it was restored and turned into a pig sty in the 
1980’s, at present it functions as storage.
It’s interesting to note that the shed was 
specifically designed for cows, their needs and 
spatial requirements but still has the programmatic 
flexibility to be used for an entirely different type 
of animal. The design considers the fact that 
cows that are in close proximity to each other 
transfer pathogens to each other, as discussed 
in previous chapters, the ceiling also slopes out 
as to aid in venting the space. The building is 
so finely detailed that it provided hay channels 
and channels for dung to be easily collected and 
removed. The upper floor was used to store hay 
and is placed in such a way that the hay fell 
directly into the inner feeding circle. It highlights 
that roof spaces in farms have dual functionality, 
which is something that can be considered in 
the Husbandry, not in the literal form of storage 
but more of the idea of how a roof can do more 
than enclose a space. Although the cattle in this 
precedent are housed indoors and the cattle in 
the Husbandry will stay outdoors. What one can 
draw from this precedent is the interrelation of 
spaces, the finer details and how to integrate 
multiple elements into one. The precedent has 
also informed the segregation of cattle, for what 
reasons and how to manage these interrelations.Figure 4.2- Gat Garkau site layout 
(Author, 2015)
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Figure 4.3- Cow Shed section (Author, 2015)
Figure 4.4- Cow Shed floor plan (Author, 2015)
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CUTTING HORSES RANCH
By: Lake Flato Architects
Texas
2010
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Figure 4.5- Cutting Horse Ranch (Lake-Flato, 2011)
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The ranch designed by Lake Flato Architects 
was designed for a ranch owner would wanted 
something different, something that is more suited 
to his way of life and method of practice as 
opposed to the generic. The ranch was designed 
for the training and breeding of competition 
horses.  The entire ranch was designed as a 
campus with rectangular formed buildings which 
all relate to one another in unison; although the 
forms are very simple the buildings are highly 
articulated in the variation of materiality and 
general detailing.  All the buildings have “a sense 
of openness” (Shaw, 2011) to allow light in and 
ventilation as well. The positioning of the campus 
was in such a way that it would be shielded 
the heavy winter winds by trees but still allow 
for the summer breeze to enter the building. 
Programmatically the campus has: indoor arena, 
training barn, mare barn and stalls, hydrotherapy 
barn, offices, veterinary clinic, storage of hay, 
wash area and staff area. As with Deepwater 
Woolshed practicality did not compromise the 
overall look of the facility (Shaw, 2011).
Figure 4.6- Ranch site plan (Author, 2015)
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Figure 4.7- Exterior barn view (Lake-Flato, 2011)
Figure 4.8- View from arena out, showcasing the roof 
structure (Lake-Flato, 2011)
DEEPWATER WOOL SHED
By: Peter Stutchbury
Wagga Wagga, Australia
2005
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Figure 4.9- Deepwater Woolshed (Peter Stutchbury, 2006)
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Sheep farming and wool are a major sector in 
Australian farming (Ozetecture, 2012). Sheep 
shearing is often done in woolsheds that get 
dusty and very hot. The aim of the project was 
to optimise the traditional woolshed and optimise 
the working environment for the shearers. The hot 
Australian conditions informed the design of the 
building so that it would perform better and be 
a cooler space to work in for the shearers. The 
building was orientated to catch prevailing winds 
in order to cross ventilate the space and cool it 
through evaporative cooling. Natural light was a 
consideration as opposed to artificial lights, but 
well-lit spaces are also less stressful for animals 
entering the space since they can see where 
they are going, one of the consideration in the 
design of the building, the considerations of stress 
factors that many affect the sheep. Architecturally 
the building is focused more on functionality than 
aesthetics and providing good working spaces 
for the country’s oldest craft. Yet through careful 
architectural design one can achieve aesthetics.
Figure 4.10- Woolshed section (Author, 2015)
Figure 4.11- Exterior shading devices (Peter Stutchbury, 2006)
Figure 4.12- Back elevation (Peter Stutchbury, 2006)
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Figure 4.13- Detail of shading device (Peter Stutchbury, 2006)
Figure 4.14- Interior of woolshed (Peter Stutchbury, 2006)
HOUSING FOR MAHOUT AND THEIR 
ELEPHANTS
By: RMA Architects
Amber, Rajasthan, India
2010
95
Figure 4.15- Mahout housing clusters (Archdaily, 2010)
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Priority number one for this project was land 
rehabilitation and making sure that the land would 
sustain itself. The first phase of the project was 
to create water catchments through manipulating 
the land. The water bodies were necessary in 
facilitating the bathing of the elephants in the 
desert climate, which is a time of bonding between 
the Mahout (handler) and the elephant. Trees 
were extensively planted as well as indigenous 
plant species. Once the natural environments were 
rehabilitated and set up to thrive the housing 
project was implemented in clusters around the 
various water bodies, secondary to the landscape. 
The houses are small but allow for the mahouts 
and their families to add and remodel the spaces 
as they please. The elephants reside side-by-side 
with their Mahouts in an adjacent room that opens 
away from the housing communal courtyard.
Figure 4.16- House section 
(Author, 2015)
Figure 4.17- Residential block plan 
(Author, 2015)
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Figure 4.18- Overall site plan, indicating water catchments 
(Author, 2015)
GRISS EQUINE VETERINARY 
FACILITY
By: Marte.Marte Architekten ZT 
GMBH
Rankweil, Austria
2014
99
Figure 4.19- Griss Equine (Marte. Marte Architects, 2004)
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Griss Equine is another example of how man and 
animal can exist and live together. The building 
is an apartment for the veterinarian, a veterinary 
practice and stables all in one. It’s been designed 
in such a way that public-private, man and animal 
can coexist in a single 513m² space (Archtizer, 
2015). Programmatically the equine side includes 
an exam room, operating room, aesthesia box, 
pharmacy, laboratory and office. To support the 
seemingly opposing programs, the practice faces 
the access road and the apartment faces away 
from the road towards the views.
Figure 4.20- Floor plan (Marte. Marte Architects, 2004)
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Figure 4.21- Exam room view (Marte. 
Marte Architects, 2004)
Figure 4.22- Exterior stables view 
(Marte. Marte Architects, 2004)
Figure 4.23- Exterior view of building 
(Marte. Marte Architects, 2004)
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Onderstepoort has the largest veterinary hospital in 
the country and is well equipped to deal with any 
size animal, including antelope, cattle and birds 
such as ostriches.  Its day-to-day activities mostly 
include caring and treating domestic animals 
such as dogs and cats. Apart from admitting 
clientele from in and around Pretoria, the hospital 
also services rural area such as Hammanskraal 
through their Farm Shop and mobile clinics. 
The Farm Shop operates by providing walk-in 
consultancy services to farmers every Friday. 
Farmers consult with a trained professional 
about the problems they are experiencing with 
the cattle and receive medication if the problem 
is treatable with medicines or the farmers gets 
given an appointment. On set days once a week 
the mobile clinic will go out to the villages and 
treat the animals on site. This aids farmers who 
cannot afford to load animals on to a van and 
bring the animal to the care-givers. This system 
is an effective way of keeping all animals healthy, 
whether the owner can afford treatments or not. 
In essence it’s a way of securing the livelihoods 
of farmers who live too far out to get professional 
help. The system is effective in giving the correct 
strength and dose of medication to treat aliments 
as opposed to other farmers who have to rely on 
past experience to treat their animals.
Figure 4.24- Campus map (Author, 2015)
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STERKFONTEIN CATTLE MARKET
All around South Africa, there are weekly or 
bi-weekly farming auctions, where livestock 
is bought and sold. Transport of the animals 
to and from the auctions is very often below 
acceptable quality and animals often arrive 
at their destinations injured. People use 
any mode of transport they have access to, 
from pick-up trucks with trailers, to modified 
bakkies, to trucks that are merely secured 
with rope. Transporting animals cannot be 
prevented for this plays a pivotal role in 
buying and selling of livestock but the mode 
of transport seriously lacks protocol. The 
police are often visible on auction days 
on the side of the road to try and enforce 
proper transport but it is largely an ineffective 
strategy.
This livestock auction hub operated every 
Friday morning auctioning various livestock, 
from calves to fully grown animals. The 
facility can see approximately 100 visitor, 
being buyers and sellers on any given 
Friday. There are 48 pens for small livestock 
and 20 adult cattle pens, which can take 
approximately 7-10 head of cattle depending 
on their size.
The auctioning of the smaller livestock 
happens very informally around the pens 
where the animals are held. The animals that 
are sold get stamped with the surname initial 
of the buyer with steel rod letters dipped in 
silver paint. Auctioning of cattle happens in a 
separate facility, modelled on the traditional 
cattle market style of auctioning. Animals 
get let out per pen into an enclosed arena, 
where they are paraded to buyers seated in 
grandstand style seating. The environments 
highlight how cattle are hesitant towards 
shadows and walking into the darker auction 
house. In most cases the cattle is made to 
move forward, parade and leave the arena 
with the aid of plastic tubes which handlers 
use as ‘encouragement’. Although this is the 
‘nature’ of cattle auctions, one can see that 
the animals in some cases are distressed 
by the environment- the poking, nudging, 
shadows and the general noisiness of the 
auctioneering. As previously discussed this 
has negative impacts of the animals. In some 
cases where the animals are lined up waiting 
to go in to the arena, they get anxious and 
wish to return but end up having to walk 
into the arena backwards. The process of 
displaying the animals is not very natural and 
is evident in the reactions of the animals.
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Figure 4.25- Market site plan (Author, 2015)
Figure 4.26- Cattle pens 
(Author, 2015)
Figure 4.29- Indoor auction 
arena (Author, 2015)
Figure 4.27- Small livestock 
auction pens (Author, 2015)
Figure 4.30- Cattle calves 
for auction (Author, 2015)
Figure 4.28- Cattle pens 
(Author, 2015)
Figure 4.31- Pigs in small 
livestock pens (Author, 
2015)
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Figure 5.1- Programmatic derivatives (Author, 2015)
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Contextually there were many drivers informing the 
program. Problems that arose from the community 
inspired the program for the husbandry. Other 
secondary facilities were added as support to the 
primary programs but also go give that project a 
sustainable edge.
   Ranger
Rangers as previously discussed were a request 
from a farmer. What rangers will do on a day to 
day is inspect fencing where there is fencing and 
provide additional support to the herders in terms 
of surveillance. The herder’s duty is to direct and 
tend to the cattle and pick up on any changes 
in the cattle behaviour that would require medical 
attention. The rangers from time to time will ride 
in on horses (as it is the most suitable mode of 
transport and presently used in the community) 
and monitor the situation. By night the rangers 
will ride out into the grazing land and also be 
stationed at a ranger unit that will overlook the 
kraal and the quarantine kraal, as well as the 
loading area. The rangers on duty will be to take 
the security (theft) responsibility away from the 
herder.
   Laboratory
Breeds are a topic and an issue that requires 
attention and monitoring. Breeds could affect the 
outcome of the project, its success of failure. The 
lab will monitor diseases and study the unique 
hybrids found in Chaneng, hybridity can make 
for the cattle that are most suited for Chaneng. 
Because cattle are constantly moving in and 
out of the facility on a weekly basis, it provides 
researchers with a range of animals to study. A 
breeding program will also be developed in the 
lab, breeding is a science. Genetic weeding will 
take place; the cattle will be genetically matched 
up for the ideal genetic partner. The points is not 
to genetically engineer animals or disrupt their 
natural processes but its more about securing 
strong genes and breeding strong genes that will 
be a greater investment to an owners. It’s about 
strong animals and not ‘ideal’ breeds.
   Market
The market will be more of an auction area but in 
the form of a farmers lounge, this allows for the 
space to be used on a daily basis and that the 
space doesn’t idle for 6 days because markets 
open once a week. Most owners are pensioners 
and the space affords them the opportunity to 
visit their cattle and then come to the lounge 
and socialise with other farmers, in this way 
information gets shared in a relaxed environment. 
The market detaches for the traditional form of a 
market because markets are generally stressed 
environments for animals as previously discussed. 
   Quarantine
To prevent transfer of disease from new cattle 
to the facility to the existing cattle a quarantine 
area will diffuse the problem and allow animals 
to adjust to the new setting in terms of grass 
and water type. Cattle in quarantine will stay a 
minimum of 8 weeks before being integrated into 
the herd.
   Accommodation
Initially the accommodation was to cater for the 
herders but has been expanded to include staff 
units and units for students coming to the facility 
who are not from the area. The accommodation 
for the students is university residence like and 
the staff units are bachelor unit like. The herders 
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units are commune style and allow for a large 
social area for the herders to free at home and 
hopefully prolong their stay in the country. 
   Central admin
This reception caters to the entire facility and 
is the arrival point for all visitors. The building 
includes consultants. The consultants will act 
as ‘bank tellers’ discussing selling and buying 
of animals, this being to potential buyers and 
to existing owners. The consultants will assist 
in financial planning and assist new owners in 
integrating into the project.
   Grazing land
In keeping with MDG 7, the land rehabilitation 
process will start the process of proper 
environmental management.
Facility Population (estimated)
•	 12 students
•	 3 rangers
•	 1 receptionist
•	 3 veterinary staff (veterinarian and assistants)
•	 2 education admin / lab technicians
•	 3 financial consultants and auctioneer
•	 3 engineers / plant technicians
•	 8 herders
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1136 Figure 6.1- (News talk  ZB, 2015)
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VIABILITY
How the project will work is that it will seek to 
serve the community and benefit them financially. 
The project could be seen as a financial institution 
that will take willing members’ assets and mature 
them into viable retirement funds or living savings 
funds. Financial advice will be offered to people 
in the form of when to sell or buy new cattle, 
what they can afford and what to expect. It also 
allows for people interested yet do not know 
about keeping cattle to participated in the most 
traditional form of wealth and learn as their assets 
grow. Non-participatory member of the community 
are offered the opportunity to buy cattle for their 
cultural ceremonies and catering. 
The project latches on to an existing trade, it does 
not put anyone out of a job or the practice but 
simply allows people to be more productive and 
get more from their existing resources.
Any attempts at rectifying the already dire situation 
of stock theft is a step in the right direction, stats, 
facts and figures have already been presented 
on the dire situation of theft in the country and 
the impacts of it. It has been identified that 
there is a crucial need in creating security within 
the agricultural livestock industry and therefore 
help in protecting the future of all stakeholders 
involved. The project will be self-sustainable, 
benefiting local communities and other secondary 
businesses created from the security project 
business proposition. Being a mining village, there 
is a need to create alternative businesses and 
employment for when minerals run out or shafts 
reach their lifetimes.
This is a project that could be initiated by the 
Royal Bafokeng Nation (RBN), based in the North 
West province. The nation consists of 29 villages 
between Sun City and Rustenburg central (RBN, 
2012). The Royal Bafokeng Nation began around 
the year 1140 and is, at present, traditionally 
led by the king, Leruo Molotlegi (RBN, 2012). 
Although a monarchy leads the nation, it’s not 
traditionally fixed at all as with most monarch lead 
communities in Africa. It is in fact very modern 
and based on South African laws and structures. 
There are several existing traditional leaders in 
South Africa and they were all traditionally formed 
based on cultural groupings. These traditionally 
lead communities still exist today within many 
areas of the country’s homelands and form an 
integral part of established social norms and 
values. The capital of the Royal Bafokeng Nation 
is in Phokeng, north of Rustenburg just off 
the R565 opposite the Royal Bafokeng Sports 
Complex. The Nation has many values and visions 
for the future, one of them being their Vision 
2020:
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“Vision 2020 has been developed with 
the aim of enabling the RBN to become 
a self-sufficient community by the end of 
the second decade of the 21st century. 
This ambitious goal will be achieved only 
if the development of the RBN’s communal 
assets and human capital is maximised 
so that the economic empowerment 
of individuals within the community is 
advance.” (RBN, 2012)
Further to this Vision 2020, their aim is to reduce 
their dependency on mining and use their land to 
create a business corridor. 
Royal Bafokeng Nation’s organisational structure 
resembles that of a government department, so 
that there is a fairness and that no one person 
has all the decision making power. What the 
diagram below shows is that the people of the 
Royal Bafokeng Nation liaise and communicate 
with the king about their need and his plans, so 
that they are in agreement going forward. The 
king is a member of the Supreme Council and 
the RBN Development Trust. The trust was set 
up to manage incoming funds and the financials. 
The trust receives dividends from Royal Bafokeng 
Holdings (RBH) which has subsidiaries such 
as Royal Bafokeng Platinum (RBPlat), Rand 
Merchant Bank, Vodacom, DHL etc. Decisions 
as to how money is distributed and used are 
Figure 6.2- Royal Bafokeng Nation’s organisational 
structure (redrawn by Author, 2015)
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Figure 6.3- Chaneng village in relation to major roads and other villages 
(Author, 2015)
Figure 6.4- Map of tribal land and nature reserves in and around the 
Rustenburg municipality area (Author, 2015)
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made by the Supreme Council and the Royal 
Bafokeng Administration (RBA) implements, they 
in essence “oversee and offer community based 
projects and programs to the communities... [and] 
provide infrastructure and social services to the 
community” (RBN, 2012). 
History has seen many monarchies being 
dissolved for democratic governance, but the 
Royal Bafokeng Nation has remained strong and 
true to their values. The land on which the nation 
exists was purchased through several trading 
agreements between companies that required 
cheap labour to work on mines and in exchange 
for those jobs, miners who returned home would 
give a portion of their earnings back to king. With 
the funds former king Mokgatle purchased the land 
from Paul Kruger and the voortrekkers (University 
of Pretoria, 2012), not knowing that that its assets 
would amount to $4 million (RBH, 2013).
THE PROJECT
The programme for the facility was derived from 
surveys and interviews conducted in the village 
and it was found that it was lacking many of the 
facilities provided and infrastructure proposed. The 
facility will serve to enhance the overall quality 
of livestock orientated businesses within the 
community and potentially create a environment 
for all local farmers to compete more competitively 
with their more established commercial counter 
parts. “Globally, agriculture provides a livelihood 
for more people than any other industry and 
growth in agricultural production and productivity is 
needed to raise rural incomes” (Upton, M. 2013). 
Each owner will still have ownership of their 
respective cattle and the offspring they produce. 
The vision of the project is to create a space 
where students, researchers and locals come 
together to form an alternative sustainable industry 
for the future of the village as an alternative to 
studying and training in mine related occupations.
SITE: Consultations with environmental experts will 
be done on a regular basis as advice on issues 
such as responsible optimisation of the land, which 
will be beneficial for both the cattle’s grazing and 
sustainability of the business in that area for a 
long period of time. The village in general is well 
positioned as it is well connected to main roads to 
Sun City; these roads also fall within the proposed 
tourism route.
COLLABORATIVE PARTNERS: The project is 
proposing is that the RBN forms a collaborative 
partnership with a university and implement the 
project through RBH’s subsidiaries (The business 
management portfolio division). The reason that 
research is suggested at this specific facility is 
that there are many factors that need research, 
as the area is ‘virgin’ territory. Post-graduate 
students specifically come with their own research 
areas with-in the discipline, which diversifies the 
research coming out and does not set a fixed 
agenda for the project. The suggested identified 
university is suggested to be the University 
of South Africa (UNISA), through their Animal 
Sciences department. Currently UNISA students 
get sent to other universities to do their practicals, 
the project suggests a satellite base for UNISA 
students to do their practicals and research. 
Chaneng’s cattle currently consists largely of 
mixed breeds as pure breeds are rare; due to the 
minimal information informal farmers have on the 
advantages of keeping their cattle consistent. A 
local farmer interviewed from the area is currently 
trying to keep his cattle line as pure as possible, 
with the help of researchers this would confirm 
whether it is the best or which genes and breeds 
would lead to the most robust and all-round 
better hybrid. UNISA would run and manage 
the animal health and the research side of the 
project. UNISA believes that it’s “graduates bridge 
the gap between rural communities, farmer and 
veterinarians” (UNISA, 2013). The European-South 
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African Science and Technology Advancement 
Program under the European Commission’s 
Research Council’s research program which 
supports research and is proposed to fund the 
research department. This will be done through 
UNISA’s research office which project manages, 
financial manages and hold accountability to 
outgoing projects (UNISA, 2013).
It is proposed that Mining, Oil and Gas Services 
(MOGS), a ‘wholly-owned’ subsidiary of RBH, be 
the company that runs the methane division of 
the project. Currently their portfolio involves the 
production of many gases such as LPG (liquid 
petroleum gas). It is suggested that they diversify 
their portfolio and implement the methane gas 
plant.
FUNDING: This project is going to require 3 types 
of agricultural capital that will help in forming a 
sustainable business:
1.	 Natural capital: which is the capital 
involved with the purchasing of all the 
natural assets which would be needed to 
start the business. The purchasing of raw 
material to get security measures in place, 
creating water reserves for the animals 
(Borehole drilling) and lastly the cattle 
itself.
2.	 Human Capital: A team of experts to help 
implement and run this operation smoothly 
on a day to day basis.
3.	 Financial Capital: The RBN Development 
Trust will provide funds to implement the 
project and would fall into the economic 
development, security and environment 
divisions. Subsidiaries of RBH also make 
donations to RBH; such donations could 
be in the form of providing services 
such as engineering services etc. UNISA 
Figure 6.5- Project’s projected organisational structure 
(Author, 2015)
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as mentioned has a foundation that 
has funding priorities such as research. 
Through operations the project will 
start making its own money to carry 
the operational costs of running the 
facility. Further to this, the government 
(Department of Fisheries and Forestry) has 
livestock programs where they willingly give 
rural development farmers 1 bull and 5 
cows for a loan period of 5 years, through 
the facilitation of the local council. This 
means that the calves born in this period 
are theirs to keep and the loaned animals 
are returned to government to assist other 
similar projects around the country. This 
gives the project an opportunity to grow 
and reach its maximum potential as people 
start seeing the viability of owning cattle in 
this secure environment. The Department 
also provides local farmers with cattle feed 
in winter or times of need. As the project 
grows the need for government assistance 
will decrease and eventually cease.
MARKETING: The sale of the cattle will be 
a channel for generating profit and ensuring 
the sustainability of the project. Two marketing 
practices that will ensure that the sale of cattle is 
never compromised are:-
•	 Auction marketing- the main distribution 
centre for the sale of cattle. The market 
allows for public bidding and pricing is 
measured by weight or by head. Reference 
to agricultural publications such as Farmers 
Weekly and Landbou will be made to 
source avenues to sell cattle.
•	 Informal marketing- through supplying to 
local businesses and communities for 
events such as weddings, funerals, parties 
and traditional ceremonies which are very 
common in these communities. 
IMPLEMENTATION
KEY PROFESSIONALS TO THE PROJECT: 
•	 Geotechnical Engineer –  this practitioner 
would consult on the soil in the area, 
which is clay swelling soil which means 
foundations need to be designed to 
accommodate the nature of this soil
•	 Fire and Safety Specialist – due to the high 
risk nature and flammability of methane 
gas
•	 Geologist – once off consultancy from 
RBPlat as to tunnel and drill locations, 
water location for the borehole
•	 Laboratory fitment– who would manage 
the, design and fit spaces, due to the 
sensitivity to contamination of genetics and 
microbiology labs.
•	 Farmer / biologist - with extensive 
experience to advise on kraal design, 
safety measures, stock theft ideas, 
placement of water sources, breeding 
strategies, land management, parasite 
control and animal health. As well as 
implementing cost-effective ways for the 
owners to sell their animals for various 
functions and make a profit.
RBA would act as Project Managers on the 
project, and will manage the project from inception 
to completion.Community participation with respects 
to the project would be the inclusion of their cattle 
in the projects and through staffing the facility. 
There are many knowledgeable people with first-
hand experience who could be an asset to the 
project. For instance we were able to identify the 
existing herdsmen as knowledgeable stakeholders 
within the community and will therefore continue 
herding their respective employer’s cattle out to 
the grazing land thus nobody loses their jobs. 
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The community would also be contacted to give 
suggestions as to how to improve the project.
INTEGRATION
BENEFICIARIES: 
•	 The Chaneng Village community: not only 
will the community member’s cattle be 
safe, they will also get subsided electricity 
as their cattle help in the production of 
the electricity in the first place. . The 
methane plant would be providing a 
reliable alternate energy source for these 
communities.
•	 Students of UNISA would have better 
learning experiences on site, instead of 
text book learning. Their practicals could 
be performed in a space which belongs 
to RBH but the university would have 
unconditional rights to use the facilities 
for educational and research purposes. 
UNISA would be able to use the facilities 
all year round instead of waiting of other 
universities such as Potchefstroom to 
allocate some of their students with space 
and rights to use their labs, as is often 
been done . It would also be for the good 
for the university because they can now 
offer the space to other university students 
in similar fields of study, therefore forging 
improved relations with these institutions 
in our efforts for a symbiotic relationship 
which will help all those involved.
OPERATIONAL COSTS & INCOME: The rate 
of breeding cows and the cost of selling them 
cover most of the expenses a facility such as 
this will incur. The electrical output of the project 
and sales thereof covers the rest of the costs 
with a very high possibility of profits even though 
the electricity is sold at a subsidised rate. The 
left over digestate from the methane production 
process can be sold to agricultural farmers within 
the region as a natural alternative to fertilisers.
LABOURERS: With mine retrenchments there 
is a skilled labour force and with the influx of 
migrants to the area looking for jobs there is more 
than enough labour to integrate into the project. 
Most migrant to the mines and to the village 
are from Lesotho, people of Lesotho are very 
knowledgeable when it comes to cattle and have 
first-hand experience. Local apprentices in the 
village could also be a part of the project. 
RATIONALISATION: What the project will achieve 
is securing food; food security is a concern 
and is at crisis point in most African countries. 
Securing cattle and their wellbeing means protein 
has been secured and prevents problems of 
protein deficiency and related ailments. Having 
a vet onsite would potentially save farmers 
±R4 600, which is often what most vets charge 
as a consultancy and call out fee from their local 
towns. Most farmers are not willing to pay this 
and would rather buy over the counter medicines 
and use what they have learned through their 
own knowledge and peer-shared experiences to 
try resolving their animal’s problems, which is not 
advisable. 
In essence cattle are the livelihood of many 
villages; sale of cattle pays for tertiary tuition 
fees, extension of homes and used for catering. 
Stock theft creates a loss of R22 million to the 
country (PMG, 2010, p2), appropriate measures 
and measures such as the proposed project, need 
to be taken to secure cattle and uplift the people. 
Alternate energy is a necessity in South Africa 
at the moment and too many families are reliant 
on solid fuels that aren’t safe and emit carbon 
monoxide which is deadly in enclosed spaces.
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Figure 6.6- A cow after the age of 2 years can have a calf 
of its own every year thereafter, assuming the cow is healthy 
and in a good condition. Shown above is the growth of cattle 
numbers overs a 5 year period (Author, 2015)
Figure 6.7- Exponential cattle growth rate (Author, 2015)
Figure 6.8- Map of the most Googled 
objects on the African continent in 2015 
(htxt.africa, 2015)
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THE VILLAGE OF CHANENG
As previously discussed Chaneng village sits in 
the Royal Bafokeng Nation and that this tribal land 
belongs to the Nation which is governed by the 
kgosi. This means that the kgosi has the power 
(within reason and through the proper steps) to 
distribute and allocate land. The Nation offers land 
to its descendants to build on, which suggests that 
a project for the people could be allocated the 
land to be used for the Husbandry.  The village’s 
surface rights are in trust being held by the state 
on RBN’s behalf (African Litany CC, 2006). 
The village and grazing land itself sits on two 
farms namely; Styldrift 90 JQ to the north and 
Boschkoppie 90 JQ to the south (African Litany 
CC, 2006). Styldrift 90 JQ is now referred to as 
the RBPlat district (African Litany CC, 2006). Since 
the mines are the biggest cash flow generators 
and users of land they have taken up many 
social responsibility projects to support the nearby 
villages and people, but this is also done to retain 
their mineral rights (RBPlat, 2015) , “the Mining 
Charter requires that [RBPlat] conduct a needs 
analysis by means of a community consultative 
and collaborative process.” (RBPlat, 2015)
Figure 7.1-  an indication of farm boundaries 
within the mining district (RBPlat, 2015)
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Besides ownership and mining infrastructure taking 
up surface land, building within mine areas is 
problematic in terms of land ownership- which 
in this case is not a problem since it belongs 
to the people – and in terms of construction 
working happening over tunnels and tunnels 
happening under buildings, either way the two 
are problematic to each other due to blasting and 
vibrations. The location of the Husbandry building 
is closest to the village, which was established 
before major mining activities and decades before 
Styldift II.
Figure 7.2- Beacon indicating tunnel position below. 
Although the beacon states ‘property of Anglo 
platinum’ it is in fact a beacon indicating the Implat 
#20 tunnel below. (Author, 2015)
Figure 7.3- this image starts to show the depth of shafts and showing that mines do have a lifetime that needs to be 
noted in terms of the future economy of the area. It’s also starts to show that the mines will operate beyond 2020 giving 
the Husbandry and chance to achieve economic stability (RBPlat, 2015). Styldrift’s expected life time is estimated at 25 
years, which is approximately half a human’s lifetime (African Litany CC, 2006). 
The surface of the land will not be used for 
mining activities as all mining explorations and 
drillings have been done and analysed for the 
area (Vermeulen, 2015). This leaves the surface 
free for grazing. The only mining activity will be 
in the form of an Impala platinum tunnel, from 
the Implat #20 shaft, the tunnel however sits 
approximately 1km underground lessening and 
deadening noise and vibrations to the surface 
(RBPlat, 2015). 
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Figure 7.4-19- The streets of Chaneng 
(Author, 2015)
Left: Figure 7.20 Chaneng’s built form 
(Author, 2015)
Right: Figure 7.21- Chaneng’s internal 
street pattern (Author, 2015)
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Figure 7.23- 25- Mining ventilation duct with in 
the village (Author, 2015)
Figure 7.26- Mining ventilation duct with in the 
village (Author, 2015)
Styldrift II
Styldrift I
North shaft
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Figure 7.27- Fenced off ventilation machinery 
(Author, 2015)
Figure 7.28- RBPlat sponsored community hall and 
community offices (Author, 2015)
Figure 7.29- Proposed road infrastructure 
(Author, 2015)
Figure 7.30- Chaneng’s Association for the 
Blind vegetable gardens and honey farms 
(Author, 2015)
Figure 7.31- Chaneng’s Association for the 
Blind (Author, 2015)
Steildrif station
Impala Plat #20
Paul station
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Figure 7.32- Land-use and facilities 
(Author, 2015)
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Figure 7.33- Growth pattern and housing 
densities (Author, 2015)
*back rooms refers to one bedroom 
detached rooms either for migrant mine 
workers or serves as spare bedrooms for 
extended family or visitors.
dense informal 
settlement, many 
shacks and back 
rooms
dense residential 
with back rooms
residential with 
back rooms
sparse residential 
with few back rooms
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Figure 7.34- Chaneng’s immediate surrounding villages and river (Author, 2015)
Figure 7.35- Site boundaries, risks and advantages (Author, 2015)
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Figure 7.36- Access roads to the Husbandry to and 
from the main road (Author, 2015)
Figure 7.37- Typical yard layout and how 
the buildings create spaces in between 
which have a function (Author, 2015
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Figure 7.38- Entry road leading into the Husbandry 
(Author, 2015)
proposed building location
proposed building location
valley below
valley below
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Figure 7.41- Exit road from Husbandry 
(Author, 2015)
Figure 7.39- View towards the proposed Husbandry 
location (Author, 2015)
Figure 7.40- View from the Husbandry back to village 
(Author, 2015)
proposed building location
proposed building location
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Figure 8.1- Rough design sketches (Author, 2015)
140
DESIGN EVOLUTION
Figure 8.2- Review III design (Author, 2015). Problematic in 
the sense of having a south facing residential wing, too west 
facing, it had a disconnect between the market and the rest of 
the facility and too many receptions. 
Figure 8.3- Design axis (Author, 2015). A 30° deviation from 
north , so to try face buildings as north as possible yet still 
have them follow the curve of the landscape.
Figure 8.4- Redesign to be a campus style building, Move the 
ranger unit out. (Author, 2015)
Figure 8.5- Opened up surveillance ranger views. The corner 
of the building unwelcoming a sharp (Author, 2015)
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Figure 8.6- Reception building has more of a welcoming 
gesture. The lack of a gap breaks the campus nature of the 
scheme (Author, 2015)
Figure 8.7- Social spaces can now be created between the 
buildings. The elbow of the residential unit causes awkward 
spaces (Author, 2015)
Figure 8.8- Elbow of building removed further creating a 
campus-like scheme mimicking the typical yard layout of the 
village (Author, 2015)
Figure 8.9- The final scheme and how the placement out 
building creates its now spaces, because of a lack of edges or 
boundaries to respond to (Author, 2015).
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DESIGN ANALYSIS
Figure 8.10- Predicted activity times for 
various parties and buildings, ensuring that 
there are people on site 24 hours to act as 
surveillance (Author, 2015)
Figure 8.11- public to private spaces 
(Author, 2015)
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Figure 8.12- space creation 
(Author, 2015)
Figure 8.13- man space vs animal 
space (Author, 2015), how the 
building becomes the interface
Figure 8.14- the Husbandry security 
analysis (Author, 2015)
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Figure 8.15- Day to day activity (Author, 2015)
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Figure 8.16- Market day activity (Author, 2015)
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Figure 8.17- site plan (Author, 2015)
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Figure 8.18- lower ground floor 
(Author, 2015)
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Figure 8.19- upper ground floor 
(Author, 2015)
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Figure 8.20- section A (Author, 2015)
Figure 8.21- section B (Author, 2015)
Figure 8.22- section C (Author, 2015)
153
154
Figure 8.23- section D (Author, 2015)
Figure 8.24- section E (Author, 2015)
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Figure 8.26- South East elevation 
(Author, 2015)
Figure 8.27- North East elevation 
(Author, 2015)
Figure 8.25- South West elevation 
(Author, 2015)
Figure 8.28- North West elevation 
(Author, 2015)
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“Africa’s main food producers are a dying breed, 
averaging 60 years of age” (Nyoka, 2015). 
Evidently the agricultural sector is facing a crisis; 
youth unemployment is a growing problem and 
there is a major lack of locally produced foods. 
The Alliance for a Green Revolution in Africa 
proposes that the youth, with their energy and 
creativity engage to revive the sector. The problem 
however is changing the youth’s perceptions 
of the sector and also the youth’s need for 
modernisation.  The alliance is concerned about 
urban migration and modern farming techniques 
Figure 8.29- Kraal and market 
perspective (Author, 2015)
Figure 8.30- Residential perspective 
(Author, 2015)
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Figure 8.31- Approach perspective 
(Author, 2015)
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the sector has adopted, there is a need to retain 
and use the methods of old the ‘dying breed’ 
possesses.  The husbandry is a proposal that has 
the capacity to employ and engage youth in the 
fields of the sciences, engineering and business 
related studies. The financial gains from the facility 
could spark the interest of young people to be 
active members in the cattle farming industry. In 
essence proposals such as this one need to be 
marketed in such a way that they reach the youth 
and demonstrate this method of securing their 
futures.
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Figure 8.32-43- Physical grey board and 
corrugated card model (Author, 2015)
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PROCESSES AND RETICULATION
The care of and growth of cattle essentially means 
growing energy.
Biogas technology dates back 3000 years 
(UNESCO, 2001) and was pioneered by the 
Chinese and Indians in rural areas as their energy 
source.
Biogas occurs when organic matter decomposes in 
the absence of air, anaerobic digestion (UNESCO, 
2001); microorganisms cause the bacterial 
fermentation process.  The resultant gases are 
a mixture of 40-70% methane (CH4), carbon 
dioxide (CO2) and hydrogen sulphide (H2S) 
(Abbasi, et al., 2012)(BWM Group, 2015). Biogas 
is a green form of energy that burns a clean 
smokeless flame and releases no pollutants into 
the atmosphere.
1m³ of biogas is equivalent to 5.8kWh of energy 
(UNESCO, 2001)
Digesters at:     35-38°C create 1.0-1.5m³ of gas
47-55°C create 2.5m³ of gas (UNESCO, 2001)
Temperature is important in terms of bacteria 
growth and survival. Pre-treatment at 70°C is 
recommended to kill the type pathogens that 
might be transferred and harmful to workers at 
the plant. The process of producing methane 
happens naturally; from the decomposition, to the 
slurry moving out the digester via gravity, to the 
methane moving out the digester because it is 
lighter than air (UNESCO, 2001).
The carbon: nitrogen ratio in the organic matter is 
important for the functioning of the plant. The ideal 
ratio is 20-30; higher ratio matter can be mixed 
with lower ratio matters to create the balance 
(Abbasi, et al., 2012). Organic matter that can be 
included into the Husbandry include:
Cow dung : 24
Human excreta : 8
Maize straw : 60 
Rice straw : 70
Wheat straw : 90 (Abbasi, et al., 2012)
The straw in question would have been used 
as bedding in the stables and in the calving 
pens. It is also important to note that only black 
water from the Husbandry will be used because 
grey water may include soap and antibiotics that 
inhibit the growth of bacteria in the digester, thus 
nullifying the plant. Grey water will be recycled 
into irrigation systems.
Uses for the gas:
 The gas produced in the plant can be used to 
power the borehole pump, in terms of transporting 
the ground water into the storage dam, in its raw 
state it can be used as fuel or used to power 
generators to produce electricity.
Uses for the left over digestate:
Putting the organic matter through the 
decomposition process means that the resultant 
digestate, now fertiliser, has less parasite eggs 
and fewer volatile acids. When the liquid fertiliser 
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is exposed to sunlight it turns into algae, which 
can feed fish (Cross, 1984). Liquid and solid 
fertiliser can be sold at discounted rates to 
agricultural crop farmers who supply organic 
matter to the plant.
Figure 9.1- a single cows output 
(Eskom, 2015)
Figure 9.2- how methane production works 
(Author, 2015)
168
Case studies
BMW Rosslyn Plant
BMW South Africa has implemented a biogas 
plant at their Pretoria car assembly plant, in the 
effort to reduce their carbon footprint and be non-
reliant on fossil fuel energy. Sustainability to BMW 
means a secure future. The plant relies on 25 000 
cattle and 500 tons of waste to supply 30% of 
its power (BWM Group, 2015). That plant runs 
24 hours a day and for every 1MW, ten jobs are 
created (BWM Group, 2015).
Bronkhorstspruit Plant
The plant is situated on a beef farm and also 
uses cattle dung to run the plant. The City of 
Tshwane also supplies the plant with waste to 
supplement the cattle dung, waste being; food 
waste and agricultural residue.
The plants inputs are: 
40 000 tons of manure a year
20 000 tons of organic waste
The output is 4.4 MW of power (Bio2Watt, 2015)
Cape Dairy Biogas Plant
This plant has 7000 cows producing 3-4 MW of 
power (Bio2Watt, 2015)
Eskom has deduced that the average house hold 
would use:
7.62 kWh/day
228.6 kWh/month
And therefore 2.7 MWh/year(Eskom, 2015) 
 This would equate to 3.5 cows per household 
from the above predictions.
Figure 9.3- pictures of BMW’s Rosslyn 
plant (BMW Group, 2015)
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Figure 9.4- how the Husbandry will 
operate (Author, 2015)
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Figure 9.5- cooling methods (Author, 
2015)
water reservoir
reservoir cooling 
through evaporative 
cooling
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Figure 9.6- sound and temperature 
insulation (Author, 2015)
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Figure 9.7- strip section of shading 
(Author, 2015)
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

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



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Figure 9.8- roof section and 
how winds enter the building 
(Author, 2015)
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
Figure 9.9- residential shading 3D 
(Author, 2015)
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Figure 9.10- Yellow and blue feed and water troughs to 
create a point interest and association that yellow and 
blue is good. (Author, 2015)
Figure 9.11- High contrasting black and white exit 
gate to discourage exit via an unknown person         
(Author, 2015)
Figure 9.12- Matt & solid sides to cattle race as to 
allow smooth movement from point A to B without 
movement or sudden shadow spooks. No transition in 
‘flooring’ from kraal to race (Author, 2015)
Figure 9.13- Highly reflective road barriers to deter cattle 
as to maintain a safe distance, noise of train adds to 
cattle’s reluctance. (Author, 2015)
Cattle Sensitivities in micro-security
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